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(SI) Anti-virally active py ri da xin amines. 
(57) Pyridazinamines of the formula 



N — N f 



(T) . 



and their pharmaceutically acceptable acid addition salts 
and/or possible stereochemically isomeric forms and/or 
tautomeric forms for use as medicines in particular for use as 
anti-viral agents; pharmaceutical compositions containing 
such compounds as an active ingredient and a method of 
preparing such compositions; novel pyridazinamines of the 
formula 

(I") 




and a method of preparing said compounds 
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15 ANTI-VTRALLY ACTIVE PYRIDAZINAKIWES 



Background of the Invention: 

The present invention is concerned with anti-viral agents, 
20 pharmaceutical compositions containing these agents and methods of 
treating warm-blooded animals suffering from viral diseases. 

Viral infections are generally taught to be responsible for a 
number of diseases of various nature such as, for example, rabies, 
hepatitis, herpes, common cold, etc... More particularly, the latter 
25 disease is widely spread throughout the world and is a major cause of 
sickness and absence from work. An agent capable of treating said 
disease would be a great benefit to mankind and certainly be of great 
economic importance. 

Up until now no such agents are available and there exists no 
30 established chemotherapeutic agent against the said disease. 

The present invention discloses the useful anti-viral properties 
of a number of pyridazine derivatives and their use in the treatment 
of viral diseases. Some of the pyridazinaraines of the present 
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inventlon are fcrram in the art as Intermediates for the synthesis of 
other useful compounds or as compounds having certain pharmacological 
properties . These caapounds and a number of structurally closely 
related compounds can be found in the following references. 

5 In j. jfed. chesu 24. 59-63 (1981) there are described a number of 

lH-imidazolyl-pyridazines. while in European Patent Number 55,583, 
U.S. Patent BJtsabers 4,110,450, 4,104,385 and 2,985,657 a number of 
plperazinyl, pyrrolidinyl and piperidinyl substituted pyridazines are 
described as intersaediates. In European Patent Number 9,655 3-chloro- 

10 6-[4-(2-methoxyphenyl)-l-piperazinyl]pyridazine and l-chloro-4-(4- 
hydro3cypiperidino)phtalazine are also described as intermediates . 
moreover a nusaber of substituted 1-piperazinyl-pyridazines are 
described in J. Bed. Chea. 6, 541-4 (1963), in ibid. 8, 104-107 (1965) 
and ibid. 15. 295-301 (1972) as compounds having adrenolytic, anti- 

15 histaminic or analgesic activity «, 

The compounds of the present invention differ from the cited 
prior-art compounds by the specific substitution on the pyridazine 
moiety and particularly by their useful anti^viral properties o 

20 Description of the preferred embod iments s 

According to the present invention, there are provided 
anti-virally active pyridazinamines which may structurally be 
represented by the formula 



25 




the pharmaceutical ly acceptable acid-addition salts and/or possible 
30 stereochemical ly isomeric forms and/or possible tautomeric forms 

thereof, wherein 

r 1 is a ©eiaber selected from the group consisting of hydrogen, 

halo. lH-iaidazol-l-yl, lower alkyloxy. aryloxy, aryl lower alley loxy. 

lower alkylthio, arylthio, hydroxy, mercapto, amino, lower alkyl- 
35 sulfinyl, lower alkylsulfonyl , cyano, lower alkyloxycarbonyl , lower 
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alkylcarbonyl, and lower alkyl: 
2 3 

R and R are, each independently, members selected from, the 

2 3 

group consisting of hydrogen and lower alJcyl. or R and R 
combined may form a bivalent radical of formula -CH=CH-CH=CH- ; 
A is a bivalent radical of formula: 



-ch=m-ch=ch- (a) , 

^m H 2m- A - C n H 2rT (b >' 

^m^Ai^n" <c> ' or 

rV 

wherein one of the hydrogen atoms within the radical C^H^, 

C ,H^ r or c may be replaced by lower alkyl or aryl; 
m-1 2(ra-l) n 2n 

ra and n are, each independently, integers of from 1 to 4 

inclusive, the sura of ra and n being 3, 4 or 5; 
4 

R is a member selected from the group consisting of hydrogen; 
lower alkyl; aryl; thiazolyl; pyrimidinyl; quinolinyl; lower 
alkylcarbonyl; lower alkyloxycarbonyl; aryllower alkyl; diaryllower 
alkyl; phenyl being substituted with arylcarbonyl; pyridinyl, being 
optionally substituted with cyano or lower alkyl; cyclohexyl and 
cyclohexenyl both being optionally substituted with up to two 
substituents independently selected from the group consisting of cyano 
and aryl; 

R 5 is hydrogen; lower alkyl; aryl; hydroxy: lower alkyloxy; 
aryloxy; lower alkyloxy being substituted with raorpholine, pyrrolidine 
or piperidine; amino; (lower alkyloxycarbonyl ) amino; arylamino; 
(aryl) (lower alkyDaraino; (aryllower alkyDamino; (aryllower 
alkenyl) amino; (aryllower alkenylM lower alkyDamino; arylcarbonyloxy ; 

R 6 is hydrogen; aryl; lower alkyl; (lower alkylcarbonyl 
amino) lower alkyl, aryllower alkyl; arylcarbonyl lower alkyl; 
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aminocarbonyl; ary lcarbonyl ; arylaainocarbonyl ; (aryL lower 
alkyDcarbonyl. lower alky loxycarbonyl : Indolyl: pyridinyl: 

R 7 and B 8 are, each independently, oeabers selected froa the 
group consisting of hydrogen, loaer alkyl. aryl. aryllower alkyl and 
pyridinyl; 

wherein aryl is phenyl, being optionally substituted with up to 3 
substituents. each independently selected froa the group consisting of 
halo, lower alfeyl. trif luoromethyl . nitro. amino, lower alkyloxy, 
hydroxy and lower alky loxycarbonyl; thienyl; and naphthalenyl. 

As used in the foregoing definitions the term halo Is generic to 
fluoro. chloro. bream and iodo; "lower alkyl" is meant to include 
straight and branched saturated hydrocarbon radicals, having froa 1 to 
6 carbon atoas, such as. for exaaple. Hethyl, ethyl. 1-methylethyl , 
1.1-diaethylethyl. propyl, butyl, pentyl. hexyl and the like; "loaer 
alkenyl" refers to alkenyl radicals having from 2 to about 6 carbon 
atoms, such as. for exaaple, 2-propenyl. 2-butenyl. 3-butenyl. 
2-pentenyl and the like. 

The compounds of foraula (I) can generally be prepared by 
W-alkylating an amine of foraula (II) with a reagent of formula (III) 
following art-knoan M-alkylating procedures. 



B l-i"VH + «^ alkylatl0n 

A / \ y reaction 

(III) 

in (III) W represents an appropriate reactive leaving group such 
as, for exaaple, halo. i.e. fluoro. chloro, bromo or iodo. or a 
sulfonyloxy group, e.g. Hethylsulfonyloxy or 4-aethylphenylsulfonyl- 
oxy, a lower alkyloxy or lower alkylthio group. 

The alky lat ion reactions can conveniently be conducted in an inert 
organic solvent such as, for exaaple, an aromatic hydrocarbon, e.g.. 
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benzene, raethylbenzene, diraethylbenzene. and the like; a lower 
alkanol, e.g., methanol, ethanol, 1-butanol and the like; a ketone, 
e.g., 2-propanone f 4-methyl-2-pentanone and the like; an ether, e.g., 
1,4-dioxane, l,l'-oxybisethane, tetrahydrofuran and the like; a 

5 dipolar aprotic solvent such as, for example, N,N-diroethylformamide 
(DMF); N,N-dimethylacetamide (DMA); dimethyl sulfoxide (DHSO); 
nitrobenzene; l-methyl-2-pyrrolidinone; and the like. The addition of 
an appropriate base such as, for example, an alkali metal carbonate or 
hydrogen carbonate, sodium hydride or an organic base such as, for 

10 example, N,N-diethylethanamine or H-(l-methylethyl)-2-propanamine may 
be utilized to pick up the acid which is liberated during the course 
of the reaction. In some circumstances the addition of an iodide salt, 
preferably an alkali metal iodide, is appropriate. The alkylation 
reactions can also be conducted by mixing and/or melting the reactants 

15 together, optionally in the presence of the bases mentioned 

hereinabove. Somewhat elevated temperatures may be used to enhance the 
rate of the reaction. 



20 by an appropriate functional groupstransformation reaction. 

For example, the compounds of formula (I), wherein A is a radical of 

4 

formula (b) wherein R is a hydrogen radical, said compounds being 
represented by the formula (I-a), may be alkylated or acylated with a 
reagent of formula (IV) following the procedures described hereinabove 
25 for the preparation of (I) starting from (II) and (III), thus 
obtaining a compound of formula (I-b). 



The compounds of formula (I) can also be converted into each other 



30 



, N N JZ VL v 

R $ \V< m } 



R R 



NH + H-R 



4-a 




/ C m H 2m\ 



N-R 



4-a 



(IV) 



^ C H / 
n 2n 



(I-a) 



(I-b) 
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4— a 4 

In (IV) r H has the previously defined meaning r and R is as B , 
provided that it is not hydrogen. 

The compounds of formula (I), wherein A is a radical of formula 

A 

(b), wherein R Is lo^r alkyl. aryllower alkyl, diaryllower alkyl, 

4 4-b 
5 cyclohexyl or cyclohexenyl, said R being represented by R and 

said cosapounds by the formula (I-c), may be prepared by reductively 

w-alkylating a compound of formula (I-a) with an appropriate carbonyl- 

4"—b— 1 4""*b 1 

compound of fonsula (R )»C=C, said (R )=C=0 being a 

4-b 

compound of foraula R -H, wherein a -CH^-radical is oxidated to 
10 a carbonyl radical. 



1 ^ ^ / C a H 2m v 4-b 
^ R (( Vm a M-R 

R R 
15 

(I-c) 

Said reductive K-alkylation reaction may conveniently be carried out 
by catalytically hydrogenating a stirred and heated mixture of the 
reactants in a suitable reaction-inert organic solvent according to 

20 art-known catalytic hydrogenating procedures. The reaction mixture say 
be stirred and/or heated in order to enhance the reaction rate, 
suitable solvents are, for example, water; lower alkanols, e.g. 
methanol r ethanol, 2-propanol and the like; cyclic ethers, e.g. 
1,4— dioxane and the like; halogenated hydrocarbons, e.g. trichloro- 

25 methane and the like; tf-d line thy Iformamide; dimethyl sulfoxide and 
the like; or a aixture of 2 or more of such solvents. The tera 
"art-known catalytic hydrogenating procedures" means that the reaction 
is carried out under hydrogen atmosphere and in the presence of an 
appropriate catalyst such as, for example, pal ladium-on-char coal* 

30 platinum-on-charcoal and the like. In order to prevent the undesired 
further hydrogenation of certain functional groups in the reactants 
and the reaction products it may be advantageous to add an appropriate 
catalyst-poison to the reaction mixture, e.g.. thiophene and the like. 
The compounds of formula (I), wherein A is a radical of formula 



(R 4 b 1 )«c=o + (I-a) 
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4 

(b), wherein R is hydrogen can be converted into the corresponding 

4 

compounds wherein R is an optionally substituted 2-cyclohexenyl 
radical, by reacting the former compounds with an appropriate 
cyclohexanone derivative in the presence of a suitable solvent such 
5 as, for example, a hydrocarbon, e.g. benzene, methylbenzene and the 
like. In some cases it may be advantageous to supplement the reaction 
mixture with an appropriate acid, e.g. 4-me thy 1 sulfonic acid and the 
like. 

Or, conversely, the compounds of formula (I), wherein A is a 

4 

10 radical of formula (b) wherein R is lower alkyloxycarbonyl or lower 
alkylcarbonyl may be deacylated following art-known procedures, e.g. 
by reacting the starting compounds with an appropriate acidic or basic 
solution. 

Similarly, the compounds of formula (I) wherein A is a radical of 
5 

15 formula (c) wherein R is (lower alkyloxycarbonyDaraino may be 

converted into the corresponding amino-compounds. 

The compounds of formula (I) wherein A is a radical of formula (c) 
5 

wherein R is hydroxy can be converted into the corresponding 
compounds of formula (I) wherein A is a radical of formula (d) by an 

20 elimination reaction. This can be accomplished by reacting the former 
compounds with a suitable acidic solution preferably at higher 
temperatures. Suitable acidic solutions contain one or more acids such 
as sulfuric, hydrochloric, acetic and the like acids in admixture with 
water and/or an organic solvent, such as methanol, ethanol and the 

25 like. 

or the starting hydroxy containing compounds can be reacted with 
an appropriate deshydratating agent such as, for example, phosphoryl 
chloride, thionyl chloride, phosphor trichloride, preferably in the 
presence of a suitable solvent such as, for example, pyridine, 
30 N.N-dimethylforroamide (DMF) and the like. 

The compounds of formula (I) containing a cyclohexenyl radical may 
be converted into the corresponding cyclohexyl containing compounds by 
an appropriate reduction procedure, e.g. by reacting the former 
compounds with a metal hydride r e.g. sodium borohydride, in a suitable 

35 
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solvent, e.g. an alkanol such as methanol and the like, optionally in 
the presence of a base, e.g. sodium aethoxide and the like. 

The compounds of formula (I), wherein R 1 is halo may be 
converted into the corresponding compounds wherein R is Iwer 
5 alfcyloxy, aryloxy, aryllossrer alkyloxy, lower alkylthio or arylthio by 
reacting the said halo containing coaipounds with an appropriate 
aromatic or aliphatic alcohol or mercaptane- The said reaction may be 
conducted in an appropriate solvent such as, for example a ketone, 
e.g. 2-propanone, raF, and the like solvents. The addition of a 
10 suitable base such as, for example, an alkali metal hydride, e.g. 
sodiusa hydride, an alkali metal carbonate, e.g. sodium carbonate say 
be used to enhance the rate of the reaction- Alternatively, the 
starting halo compounds may be reacted with an appropriate alkali 
aetal alkoxide, aryloxide or (aryl substituted) alkoxide in a suitable 
15 solvent, preferably in the corresponding alcohol, thus preparing the 
desired confounds of foraula (I) wherein R 1 is lower alkyloxy, 
aryloxy and aryl lesser alkyloxy. 

The compounds of formula (I) wherein R 1 is arylmethylgxy may be 
converted into the corresponding hydroxy compounds following art-kno«n 
20 procedures for the removal of the arylmethyl group, e.g. by reacting 
the starting compounds with an acidic solution or with hydrogen in the 
presence of an appropriate catalyst in a suitable solvent. 

The cosapoimds of foraula (I), wherein S 1 is halo may be 
converted into the corresponding compounds wherein R is hydrogen, 
25 following art-fcnoan hydrogenolysis procedures, i.e. by heating the 

starting compounds in a suitable solvent under hydrogen atmosphere in 
the presence of an appropriate catalyst, e.g, palladium-on-charcoal 
and the like catalysts » 

The compounds of formula (I), wherein R 1 is halo may further be 
30 converted into the corresponding mercapto containing compounds by 
reacting the forser compounds with hydrogen sulfide or a reagent 
capable of generating hydrogen sulfide, e.g. thiourea in the presence 
of a base. 

The compounds of fonaula (I) wherein R is lower alkyloxy- 
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carbonyl may be converted into the corresponding lower alkylcarbonyl 
compounds by reacting the starting compounds with an appropriate ester 
in the presence of an alkali metal in a suitable alcohol. 
- - - The compounds of formula (I) have basic properties and f 

5 consequently, they may be converted to their therapeutically active 
non-toxic acid-addition salt forms by treatment with appropriate 
acids , such as, for example, inorganic acids, such as hydrohalic acid, 
e.g. hydrochloric, hydrobromic and the like, and sulfuric acid, nitric 
acid, phosphoric acid and the like; or organic acids, such as, for 

10 example, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic , 

2-oxopropanoic , ethanedioic, propanedioic, butanedioic, (Z)-2-butene- 
dioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutane- 
dioic , 2-hydroxy-l , 2 , 3-propanetricarboxy lie , methanesulf onic ■ 
ethanesulfonic , benzenesulfonic, 4-methylbenzenesulfonic, 

15 cyclohexanesulfamiCr 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and 

the like acids. Conversely the salt form can be converted by treatment 
with alkali into the free base form. 

A number of intermediates and starting materials in the foregoing 

20 preparations are known compounds which may be prepared according to 

art-known methodologies as described, for example, in U.S. Patent 

Numbers 2,997,472; 2,979,507; 2,997,474 and 3,002.976. 

The intermediates of formula (II), wherein A is a radical of 
4 4 
formula (b), wherein R is other than hydrogen, said R being 

25 represented by R 4 a and said intermediates by the formula (Il-a) , 

may be prepared by alkylating an amine of formula (V) with a reagent 
of formula (IV), thus yielding an intermediate of formula (VT), and 
subsequently eliminating the group P. In (V) and (VT) P is an 
appropriate protective group such as, for example, lower alkyloxy- 

30 carbonyl, arylmethoxycarbonyl , arylraethyl, arylsulfonyl and the like. 
The elimination of P in (VI) may generally be carried out following 
art-known procedures such as, for example, by hydrolysis in alkaline 
or acidic medium. 
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p-m tai + y-R 4 > p-m M-R 

C n H 2n (W) C n H 2n 



(V) 



(VI) 

,deprotection 



I- 



10 



C 

/ m 2nN -„ 4-a 

n 2n 
(Il-a) 



The intermediates of formula (VT) may also be prepared by 
15 N-alkylating an amine of formula (VII) with a reagent of formula 
(VIII) r following art-known W-alkylating procedures. 



/ m ^ 4-a 



p-m + hjmT a > <vi) 

20 ^SAn"* (vii) 

(VTII) 



The reaction of (IV) with (V) and of (VII) with (VIII) may be 
conducted following the same procedures described hereinabove for the 
preparation of (I) starting from (II) and (III). 

The intermediates of formula (II) , wherein A is a radical of 

6 5 
fonsula (c), wherein R is hydrogen and R is a radical of formula 

-*IR 9 R 10 , said -MR 9 R 10 being arylamino, (aryl) (lower alkyl)- 

amino, (aryllower alfcyDamino, (aryllower alkenyl) ( lower alfcyDamino, 

(aryllower alkenyl )amino. said intermediates being represented by the 

fonsula (Il-b), can conveniently be prepared by reductively 

W-alkylating a ketone of formula (IX) with an amine of formula (X), 

thus yielding an intermediate of formula (XI), and subsequently 
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elirainating the protective group P. In (IX) and (XI). P has the 
previously described meaning. 



c H_ / C m H 2ra ^ .H 

5 / m 2m 9 reductive c ' 

P-N C=0 + HN-R * PM ^ / V H-R 9 

V CH/ R 10 N-alkylation CH^ . Q 

(xx) <X) <«> 

^deprotection 

10 c H. 



15 



HN 

n 2n 



(Il-b) 



The said reductive amination may conveniently be carried out by 
catalytically hydrogenating a mixture of the reactants in a suitable 
reaction-inert medium, according to art-known procedures. 

The intermediates of formula (II) , wherein A is a bivalent radical 
20 of formula (c) wherein R 5 is hydroxy and R 6 is aryl. lower alkyl 

or substituted lower alkyl can be prepared by reacting (IX) with an 
appropriate Grignard reagent in a suitable solvent. The thus obtained 
hydroxy containing intermediates may be deprotected or further reacted 
with a suitable acidic solution in order to eliminate a water molecule 
25 and subsequently be deprotected thus preparing intermediates of 
formula (II) wherein A is a radical of formula (d). 

The compounds of formula (I) show anti-viral activity and are 
particularly attractive due to their favourable therapeutic index, 
30 resulting from an acceptable low degree of cell toxicity, combined 
with a desirable anti-viral activity at low doses. 

The useful anti-viral properties of the compounds of formula (I) 
are demonstrated in the following test procedure. 
Bhlnovlrus Cvthopatic Effect Test 
35 Rhinovirus-sensitive Hela cells were seeded into Minemal Essential 
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Medium (KEM) supplemented with 5% Inactivated foetal calf serum and 
nan essential amino acids. The seeded cells were Incubated overnight 
at 37°C in a 5% C0 2 atmosphere. After 24 hours the cells were 
treated with solutions of the test compounds in a solvent containing 1 
part by volume of KSO and 7 parts by volisee of HEH supplemented with 
10% inactivated calf serum, or with the said solvent. 
Both the solvent and drug treated cells were incubated for 3 hours at 
37°C and subsequently a standardized inoculum of human rhinovirus was 
added. During a further incubation period at 33°C, the rhinovirus was 
allowed to grow in the Hela cells. Scoring of the results was delayed 
until a ccaaplete (100%) cytopathic effect was obtained in the virus 
controls (cells treated with solvent and virus) . 
Anti-viral activity was scored as the lowest concentration of the 
tested drug in v g/al inhibiting at least 75% of the cytopathic 
15 effect observed in the virus controls. 

Additionally, soate of the compounds of the present invention show 
also analgetic and antitussive properties which properties can be 
demonstrated, for exaaple by the Tail Uithdrawal Reflex test and the 
Hrithing Test described in ArzneiEU Forsch. , 25, 1505-1509 (1975) and 
In Arzneiia. Forsch.. 15, 107-117 (1965K 

In view of their useful pharmacological properties, the compounds 
of formula (I) and their acid-addition salts are very useful in the 
treata&ent of viral diseases. 

In order to enhance the ease of administration, the subject 
compounds may be formulated into various pharmaceutical forms. To 
prepare the pharmaceutical compositions of this invention, an 
effective amount of the particular compound, in base or acid- 
addition salt form, as the active ingredient is combined in intimate 
admixture with a pharmaceutical ly acceptable carrier, which carrier 
may take a wide variety of forms depending on the form of preparation 
desired for administration. 

These pharmaceutical compositions are desirably in unitary dosage form 
suitable, preferably, for administration orally, rectally, percut- 

35 
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aneously, or by parenteral injection. For example, in preparing the 
compositions in oral dosage form, any of the usual pharmaceutical 
media may be employed, such as, for example, water, glycols, oils, 
alcohols and the like in the case of oral liquid preparations such as 
5 suspensions, syrups, elixirs and solutions; or solid carriers such as 
starches, sugars, kaolin, lubricants, binders, disintegrating agents 
and the like in the case of powders, pills, capsules and tablets. 
Because of their ease in administration, tablets and capsules 
represent the most advantageous oral dosage unit form, in which case 
10 solid pharmaceutical carriers are obviously employed. For parenteral 
compositions, the carrier will usually comprise sterile water, at 
least in large part, though other ingredients, for example, to aid 
solubility, may be included. Injectable solutions, for example, may 
be prepared in which the carrier comprises saline solution, glucose 
15 solution or a mixture of saline and glucose solution. Injectable 
suspensions may also be prepared in which case appropriate liquid 
carriers, suspending agents and the like may be employed - 

in the compositions suitable for percutaneous administration, the 
carrier optionally comprises a penetration enhancing agent and/or a 
20 suitable wettable agent, optionally combined with suitable additives 
of any nature in minor proportions, which additives do not introduce a 
significant deleterious effect on the skin. Said additives may 
facilitate the administration to the skin and/or may be helpful for 
preparing the desired compositions. These compositions may be 
25 administered in various ways, e.g., as a transdermal patch, as a 
spot-on, as an ointment. 

Acid addition salts of (I) due to their increased water solubility 
over the corresponding base form, are obviously more suitable in the 
preparation of aqueous compositions. 
30 it is especially advantageous to formulate the aforementioned 

pharmaceutical compositions in dosage unit form for ease of 
administration and uniformity of dosage. Dosage unit form as used in 
the specification and claims herein refers to physically discrete 
units suitable as unitary dosages, each unit containing a 
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predeteralned quantity of active ingredient calculated to produce 
the desired therapeutic effect in association with the required 
pharmaceutical carrier. Examples of such dosage unit forms are tablets 
(including scored or coated tablets), capsules, pills, powder packets. 

5 wafers, injectable solutions or suspensions, teaspoonfuls. tablespoon- 
fuls and the like, and segregated multiples thereof. 

in a further aspect of the present Invention there is provided a 
method of treating viral diseases in warm-blooded animals suffering 
fron said viral diseases, which method comprises the systemic 

10 administration to warmblooded animals of an anti-virally effective 
aEount of a compound of formula (I) . a pharmaceutical ly acceptable 
acid addition salt, a possible stereoisomer^ or tautomeric fora 
thereof. Suitable doses adainistered daily to subjects are varying 
from 0.01 mg to 1 g, preferably froa 1 mg to 500 ag. 

15 preferred cathode of treating viral diseases in warm-blooded 

aniaals suffering frcca said viral diseases, are those methods 
comprising the systeaic adainistration to warm-blooded animals of an 
anti-viral ly effective amount of a compound having the formula 
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a pharmaceutical^ acceptable acid-addition salt and/or a possible 
25 stereoisomer lc and/or a tautomeric form thereof , ^wherein R , R 
and R 3 have the previously defined meaning and A is a bivalent 
radical having the forsula (a), (b). (c) or <d); 
provided that ^ 

i) when R 1 . R 2 and R 3 are hydrogen radicals and A is a 

30 radical of formula (b) . then R 4 Is other than 3 . 3-dlpheny 1- 

propyl; 

ii) when R 1 Is hydrogen and R and R combined form a bivalent 
CH-CH-Oi-CH radical, then -H ft 1 is other than piperidinyl: 

ill) when R 1 is halo, R 2 is lower alkyl and R Is hydrogen, then 
35 is other than piperidinyl and hexahydro-lH-azepinyl . 
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iv) when R 1 Is chloro, and A 1 is a bivalent radical of formula 

(b) then R 4 is other then (diroethoxyphenyl >roethyl , (dimethoxy- 
phenyUethyl, a-raethyl-phenethyl or <2-methylphenyl)raethyl* 

Preferred compositions within the invention are those comprising 
an inert carrier and an anti-viral ly effective amount of a compound of 
formula a pharmaceutical^ acceptable acid-addition salt and/or 

a possible stereochemical ly- isomeric form and/or a tautomeric form 
thereof. 



An additional feature of the present invention consists in the 
fact that some of the compounds of formula (I) and/ or the pharma- 
ceutical^ acceptable acid-addition salts and/or possible stereo- 
chemical^ isomeric and/or the possible tautomeric forms thereof are 
^5 new, which compounds are represented by the formula 



(I"). 




1 2 3 

wherein R • R and R have the previously described meaning and 
A 2 is a bivalent radical having the formula (a), (c) . (d) or 

4-c 

R 

-C H- H - <b-l). 

m 2m n 2n 



wherein m and n have the previously described meaning and one of 
the hydrogen atoms within the radical C^H^, c m -l H 2(ro-l> or C n H 2n 
may be replaced by lower alkyl or aryl; and 
K 4 "" c is a member selected from the group consisting of aryl; 
thiazolyl; pyrimidinyl; quinolinyl; lower alkylcarbonyl , lower 
alkyloxycarbonyl; aryl lower alkyl; diary 1 lower alkyl; phenyl being 
substituted with ary 1 car bony 1 ; pyridinyl, being optionally substituted 
with cyano or lower alkyl; cyclohexyl and cyclohexenyl both being 
35 optionally substituted with up to two substituents independently 
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selected from the group consisting of cyano and aryl; provided that 

2 6 
1) when A is a radical of formula (c) and R is hydrogen r then 

R 5 is other than hydrogen, hydroxy or lower alkyl; 

12 3 2 

ii) when R , R and R are hydrogen radicals and A is a 

4-c 

radical of formula (b-1), then R is other than 



3 , 3-diphenylpropy 1 : 

2 3 2 

ill) when R and R are hydrogen radicals and A is a radical of 

fonaula (a), then R 1 is other than halo; 

1 2 3 2 

iv) when R is chloro, R and R are hydrogen radicals and A 

4-c 

is a radical of formula (b-1), then R is other than 

2-tne thoxypheny 1 . 

I 2 

v) when R is chloro, and A is a bivalent radical of formula 

4— c 

(b-1) then R is other then (dimethoxyphenyl) methyl, 
(d line thoxyphenyDe thy 1, a-methyl-phenethyl or (2-methylphenyl)- 
15 methyl- 
Particular ly preferred methods of treating viral diseases in 
warm-blooded animals suffering frosa same, are those methods comprising 
the systemic administration to warm-blooded animals of an anti-virally 
effective amount of a compound having the formula (I") a pharmaceuti- 
cal^ acceptable acid-addition salt and/or a possible stereochemically 
isomeric for® and/or a possible tautomeric form thereof. 

Particularly preferred compositions within the invention are those 
comprising an inert carrier and an anti-virally effective amount of a 
compound of formula (I"), a pharmaceutical^ acceptable acid-addition 
salt and/or a possible stereochemically isomeric form and/or a 
possible tautomeric form thereof, 

Within the group of the said new compounds, those compounds of 

2 

formula (I") are preferred wherein A is a bivalent radical of 

formula (b-1), wherein R 4 ~° is aryl. pyridinyl, pyrimidinyl, lower 

alkylorycarbonyl. aryllower alkyl, diaryllower alkyl, quinolinyl, or 

2 5 
wherein A is a bivalent radical of formula (c), wherein R is 

hydrogen, aryl, arylamino, (aryl) (lower alkyl) amino, hydroxy, indolyl 

and R 6 is hydrogen, aryl, arylcarbonyl , (arylcarbonyl) lower alkyl, 

or wherein A 2 is a bivalent radical of formula (d). 

35 Particularly preferred new compounds are those wherein the 
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bivalent radical A 2 is as defined for the preferred new compounds 
and wherein R 2 and R 3 are both hydrogen radicals. 

More particularly preferred new compounds are those wherein R , 
R 3 and A 2 are as defined for the particularly preferred compounds 
and wherein in the said bivalent radical A 2 having the formula (b-1) 
m is the integer 2 or 3 and n is 2, in the radical A 2 having the 
formula (c) m is the integer 1 or 2 and n is the integer 2, and in the 
radical A 2 of formula <d), ra is the integer 1 or 2 and n is the 

integer 2- 2 3 

10 Especially preferred new compounds are those wherein R , R . 

A 2 , m and n are as defined for the previously mentioned more 
particularly preferred new compounds and wherein R is halo, lower 
alkyloxy, aryloxy, lower alkylthio, arylthio and cyano. 

More especially preferred new compounds are those wherein R . 
15 R 3 f A 2 r m and n are as defined for the previously mentioned more 
particularly preferred new compounds, and wherein R is halo. 

The most preferred compounds within the invention are selected 
from the group consisting of 3-bromo-6-[4-(3-methylphenyl)-l-pipera- 
zinyl]pyridazine, 3-chloro-6-[3 ,6-dihydro-4-(3-methylphenyl)-l(2H)- 
20 pyridinyl]pyridazine and the pharmaceutical ly acceptable acid-addition 
salts thereof. 

Some of the compounds of this invention may have several asym- 
metric centra in their structure. Pure stereoisomers forms of the 
compounds of formula (I) may be obtained by art-known separation 

25 procedures. For example, diastereomers may be separated by selective 
crystallization or by application of chromatographic techniques, while 
enantiomers may be separated by the selective crystallization of their 
diastereomeric salts with optically active acids. Pure stereoisomer ic 
forms may also be obtained by stereospecif ic syntheses starting from 

30 the corresponding stereoisomerically pure forms of the appropriate 
starting materials, stereochemical ly isomeric forms of the compounds 
of formula (I) are intended to be embraced within the scope of this 
invention. 

The following examples are intended to illustrate and not to limit 
35 the scope of the present invention in all its aspects. Unless 
otherwise stated all parts therein are by weight. 
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EXAHPLES 

a. Preparation of Intermedia tes. 
Example I 

A aixture of 221 parts of 4-f luorobenzeneacetonitrile, 700 parts of 

5 sodium ssethoaide solution 30% and 900 parts of dimethyl benzene was 
stirred for 5 minutes- Then there were added dropwise 309 parts of 
methyl 2-propenoate (exothermic reaction: temperature rose to 65°C). 
Upon completion, stirring was continued overnight at reflux 
temperature- The methanol was distilled off till an internal 

10 temperature of 110*C was reached. After cooling, 1000 parts of a 
hydrochloric acid solution 6M were added dropwise and the whole was 
stirred and refluxed for 5 ainutes. Upon cooling, the layers were 
separated. The organic phase was dried, filtered and evaporated- The 
residue was stirred and refluxed for 4 hours together with 500 parts of 

15 acetic acid, 500 parts of water and 500 parts of a hydrochloric acid 
solution After cooling, the product was extracted with trichloro- 
methane. The extract was washed successively with water, with a diluted 
sodium hydroxide solution and again with water till neutralization, 
dried, filtered and evaporated. The residue was crystallized from 

20 2-propanol, yielding 134.5 parts of l-(4-f luorophenyl)-4-oxocyclo- 
hexanecarbonitrile; rap- 91.8°c (Intermediate 1). 
gxag »p 1p ^ 

A mixture of 17,6 parts of l-(phenylmethyl)piperazine, 8.4 parts of 
ethyl 4-fluorobenzoate and 45 parts of N,N-dimethylacetamide was 

25 stirred and re fluxed for 22 hours. The react ion mixture was cooled and 
poured onto 500 parts of water. The product was extracted three tijses 
with benzene- Hie combined extracts were washed three times with a lot 
of water, dried, filtered and evaporated. The residue was stirred in 
hexane. The product was filtered off, washed with hexane and dried in 

30 vacuo, yielding 12-5 parts (77%) of ethyl 4-[4-(phenylmethyl)-l- 
piperazinyl]benzoate (intermediate 2). 
Example 3 

A mixture of 14 parts of ethyl 4-(methylamino)-l-piperidine- 
carboxylate, 13 parts of (3-chloro-l-propenyl) benzene. 26.5 parts of 
35 sodium carbonate and 240 parts of 4-methyl-2-pentanone was stirred and 
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refluxed over week-end using a water separator. The reaction mixture 
was cooled, water was added and the layers were separated. The organic 
phase was dried, filtered and evaporated. The residue was converted 
into the ethanedioate salt in 2-propanol and 2-propanone. The salt was 
5 filtered off and dried, yielding 23.4 parts of (E)-ethyl 4-[methyl(3- 
pheny 1-2-propenyl ) amino]-l-piperidinecarboxy late ethanedioate (1:1); 
rap. 160. 2°C (intermediate 3). 
Example 4 

To a stirred mixture of 19 parts of l-(phenylmethyl)-4-piperidinol , 
IQ 15.2 parts of N,N-diethylethanamine and 180 parts of methylbenzene were 
added dropwise (slowly) 14 parts of benzoyl chloride. Upon completion, 
stirring was continued for 3 hours at room temperature. The formed 
hydrochloride salt of benzoyl chloride was filtered off and washed with 
methylbenzene. The filtrate was evaporated. The oily residue was 
purified by column chromatography over silica gel using a mixture of 
trichlororoethane and methanol (95:5 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue was 
converted into the hydrochloride salt in 2-propanol. The salt was 
filtered off and dried, yielding 18 parts (54%) of [ l-(phenylraethyl )- 
20 4-piperidinyl] benzoate hydrochloride; rap. 225. 9°C (intermediate 4). 
Example 5 

To a stirred mixture of 7.8 parts of sodium amide 5% in benzene and 
135 parts of methylbenzene was added dropwise a solution of 11.7 parts 
of benzeneacetonitrile in 45 parts of methylbenzene at 25°C (cooling 

25 was necessary). After stirring for 30 minutes at 30°C, there was added 
dropwise a solution of 24.7 parts of ethyl l-(phenylraethyl)-4-piperi- 
dinecarboxylate in 45 parts of methylbenzene at 30°C. Upon completion, 
stirring was continued overnight at 80°C. The reaction mixture was 
cooled, 12 parts of ethanol were added and the whole was poured into 

3Q ice water. The layers were separated and the aqueous phase was 
neutralized with acetic acid. The oily product was extracted with 
trichlorome thane. The extract was dried, filtered and evaporated. The 
residue was crystallized from 4-raethyl-2-pentanone, yielding 12 parts 
(38%) of a-[hydroxy[l-(phenylraethyl)-4-piperidinyl]raethylidene]- 

35 benzeneacetonitrile; mp. 191. 9°C (intermediate 5). 
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To 200 parts of water were added carefully 200 parts of acetic acid 
while stirring and cooling. Then there were added dropwise (slowly) 
368 parts of sulfuric acid. 90 Parts of «-[hydroxy[l-(phenylmethyl)- 
4-piperidinyl]i a ethylidene]benzeneacetonitrile were added and the whole 
«as stirred and refluxed overnight. The acetic acid was evaporated and 

5 the residue was poured into crushed ice. The mixture was alkalized with 
concentrate ajEnoniuii hydroxide and the oily product was extracted with 
trichlorofflethane. The extract was dried, filtered and evaporated, 
yielding 79 parts (96.3%) of 2-phenyl-l-[l-(phenylinethyl)-4-piperi- 

10 dinyl]ethanone as a residue { intermediate 6). 
Kxaaiple 6 

A mixture of 93 parts of »-(2-chloroethyl)-M-(3-chloropropyl)- 
4-methylbenzenesulfonaBide. 30.3 parts of 2,3-diiaethylbenzenamine. 63.6 
parts of sodiua carbonate. 1 part of potassius iodide and 240 parts of 

15 cyclohexanol was stirred and refluxed over weekend using a water 

separator. After cooling, the reaction aixture was poured into water. 
The product was extracted with sathylbenzene . The extract was washed 
twice with water, dried, filtered and evaporated. The residue was crys- 
tallized from 2-propanol and a snail amount of tetrahydrofuran. The 

20 product was filtered off and dried, yielding 47.8 parts (53.3%) of 
l-(2.3-diaethylphenyl)hexahydro-4-[(4-«ethylphenyl)sulfonyl]-lH-1.4- 

diazepine: ap. 86.2°c ( intenaediate 7). 

in a similar tsanner there were also prepared: 
l-[2-aethoxy-5-( trlf luorcraethyl )phenyl ]piperazine hydrochloride ; 
226. 8°C (intermediate 8); 

l-[ ( 4-isethylphenyl ) sulf onyl]-4-< 2 , 4 , 6-tr imethylphenyl >piperazine 
(intermediate 9): 

1- ( 3 . 5-dichloropheny 1 )hexahydro~4- [ ( 4-iae thy Ipheny 1 ) sulf ony 1 ] -1H- L , 4- 
diazepine (intermediate 10); 
3Q 1- ( 3-ch lor opheny 1 ) hexahydro-4- [ ( 4-rae thy Ipheny 1 ) sulfonyl ] -1H-1 , 4- 
diazepine; rap. 116. 6°C (intensediate 11); 

hexahydro-l-(2-^ethosyphenyl)-4-[ (4-^ethy Ipheny 1) sulf ony 1]-1H-1 , 4- 

diazepine as a residue ( in te mediate 12); and 
hexahydro-1-[(4^thylphenyl)sulfonyl]-4-[3-(trifluoromethyl)phenyl]- 

35 lH-l,4-diazepine as a residue (intermediate 13). 
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Example 7 

To a stirred mixture of 180 parts of l-[(4-methylphenyl)sulfonyl]- 
4-(2,4, 6-trimethylphenyl)piperazlne and 450 parts of water were added 
dropwise 675 parts of sulfuric acid. The whole was stirred and refluxed 
5 for 4 hours. After cooling, the whole was treated with an ammonium 

hydroxide solution. The product was extracted with dichlorome thane. The 
extract was dried, filtered and evaporated, yielding 70 parts (69%) of 
l-(2. 4r6-trimethylphenyl)piperazine as a residue (intermediate 14)* 
In a similar manner there were also prepared: 
10 4-(3-methylphenyl)-4-piperidinecarboxamide (intermediate 15); 
l-(2,3-dimethylplienyl)hexahydro-lH-l,4-dia2epine as a residue 
(intermediate 16); 

hexahydro-1- ( 2-me thoxypheny 1 ) -1H-1 , 4-diazepine monohydrochlor ide ; 
rap. 176. 6°C (intermediate 17); and 
15 hexahydro-l-[3-(trifluoranethyl)phenyl]-lH-l, 4-diazepine 
raonohydrochloride; rap. 191. l°c (intermediate 18). 
Example 8 

A mixture of 7.9 parts of ethyl 3-oxo-l-pyrrolidinecarboxylatep 
5.35 parts of 3-methylbenzenamine, 1 part of a solution of thiophene in 
20 methanol 4% and 200 parts of methanol was hydrogenated at normal 
pressure and at 50°C with 2 parts of palladium-on-charcoal catalyst 
10%. After the calculated amount of hydrogen was taken up, the catalyst 
was filtered off and the filtrate was evaporated, yielding 12.4 parts 
(100%) of ethyl 3-[ (3-methylphenyl)araino]-l-pyrrolidinecarboxylate as 
25 a residue (intermediate 19). 

In a similar manner there were also prepared: 
N-(2,3-dimethylphenyl)-l-(phenylmethyl)-3-piperidinamine 
ethanedioate(l:l) ; rap. 151. 6°c (intermediate 20); 

N-phenyl-l-(phenylmethyl)-3-piperidinamine as a residue 

30 (intermediate 21); 

ethyl 3-[(2,3-diraethylphenyl)amino]-l"pyrrolidinecarboxylate as a 

residue (intermediate 22); 

ethyl 4-[[3-(trif luoromethyl)phenyl]amino]-l-piperidinecarboxylate 

raonohydrochloride (intermediate 23); 
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W-(3-methylphenyl)-l-(phenylmethyl)-3-piperidinamine as a residue 
(intermediate 24); and 

ethyl 3-[ [3- ( trif luoromethyl) phenyl ]araino]-l-pyrrolidinecarboxylate 
as a residue (intenaediate 25), 
Example 9 

To a stirred solution of 152 parts of 3-methyl-l-(phenylmethyl)-4- 
piperidinone in 900 parts of methylbenzene were added dropwise 218 
parts of ethyl carbonochlorldate at room temperature. Upon completion, 
stirring was continued overnight at reflux. After cooling, the reaction 
mixture was washed with water and hydrochloric acid, dried, filtered 
and evaporated. The residue was distilled, yielding 120.5 parts (83%) 
of ethyl 3-methyl-4-oxo-l-piperidinecarboxylate; bp. 98-105°C at 
1 mm Hg pressure (intermediate 26). 
Example 10 

To a stirred and refluxed Grignard complex previously prepared 
starting from a mixture of 4.2 parts of l-bromo-3-chlorobenzene, 5.4 
parts of magnesium and 135 parts of tetrahydrofuran were added dropwise 
19 parts of l-(phenylmethyl)-3-piperidinone. Upon completion, stirring 
was continued for 1 hour at reflux temperature. After cooling, the 
reaction aixture was poured into ice water and 12.5 parts of acetic 
acid. The layers were separated. The aqueous phase was extracted with 
t rich lor erne thane- The organic layer was washed with water, dried, 
filtered and evaporated. The residue was converted into the 
hydrochloride salt in 2-propanol. The salt was filtered off and dried, 
yielding 26 parts (76%) of 3-(3-chlorophenyl)-l-(phenylmethyl)-3- 
piperidinol hydrochloride (intermediate 27). 

In a similar Banner there were also prepared; 

ethyl 4-hydroxy-4-(2-thienyl)-l-piperidinecarboxylate; mp. 146. 2°C; 
(intermediate 28); 

ethyl 4-hydrosy-4-(l-naphthalenyl)-l-piperidinecarboxylate; mp. 
109. 2-114. 8°C; (intermediate 29); 

e thy 1 3- ( 4-chloro-3- ( t r if luor ome thy 1 ) pheny 1 ] -3-hydroxy- 1- 
pyrrolidinecarboxylate as a residue; (intermedate 30); 

ethyl 4-hydrosy-4-(2-naphthalenyl)-l-piperidinecarboxylate as a 
residue; (intermediate 31); 
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3-(3-raethylphenyl)-l-(phenylmethyl)-3-piperidinol hydrochloride 
(intermediate 32); 

cls-3-roethyl-4-(3-methylphenyl)-l-(phenylmethyl)-4-piperidinol as a 
residue (intermediate 33); 
5 ethyl cis-4-(3-fluorophenyl)«4-hydroxy-3-raethyl-l-piperidine- 
carboxylate as a residue (intermediate 34); 

ethyl cis-4-hydroxy-3-methyl-4-(2-thienyl)"l"piperidinecarboxylate 
as a residue (intermediate 35); 

ethyl 3-hydroxy-3-(2-thienyl)-l-piperidinecarboxylate 
10 (intermediate 36); 

3-(3-f luorophenyl)-!- (pheny lraethyl)-3-piperidinol hydrochloride 
(intermediate 37); 

ethyl 4-(2,3-dimethylphenyl)-4-hydroxy~l-piperidinecarboxylate 
(intermediate 38); 

15 3-(2,3-dimethylphenyl)-l-(phenylmethyl)-3-piperidinol hydrochloride 
(intermediate 39); 

3 - ( 3 -rae thy lpheny 1 ) - 1 - ( pheny Irae t hy 1 ) - 3-py r r o 1 id inol hy dr ochlor i de 
(intermediate 40); 

ethyl 3-[4-chloro-3-(trifluororaethyl)phenyl]-3-hydroxy-l-piperidine-. 
20 car boxy late as a residue (intermediate 41); 

3-(3-f luorophenyl)-l- (pheny lmethyl)-3-pyrrolidinol hydrochloride 
(intermediate 42); 

ethyl 4-hydroxy-4-(3-methoxyphenyl)-3-methyl-l-piperidine- 
carboxylate as a residue (intermediate 43); and 
25 3-(3-raethoxyphenyl)-l-(phenylmethyl)-3-pyrrolidinol hydrochloride 
(intermediate 44). 
Example 11 

A mixture of 7 parts of 3-(2, 3-dimethylphenyl)-l-(phenylmethyl)- 
3-piperidinol hydrochloride and 200 parts of a hydrochloric acid 

30 solution 6N was stirred and refluxed overnight. The reaction mixture 
was evaporated. Hater was added and the base was liberated with 
ammonium hydroxide. The product was extracted with trichlororaethane. 
The extract was washed with water , dried, filtered and evaporated. The 
residue was purified by column chromatography over silica gel using a 

35 mixture of t rich lor ome thane and methanol (98:2 by volume) as eluent. 
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The first fraction was collected and the eluent was evaporated, 
yielding 0.7 parts (12%) of 5-(2.3-dimethylphenyl)-l ,2,3,4-tetrahydro- 
l-(phenylaethyl)pyridine as a residue (intermediate 45). 
The second fraction was collected and the eluent was evaporated, =^ -= 
5 yielding 5.3 parts (91%) of 5-(2,3-di»ethylphenyl )-l . 2.3,6-tetrahydro- 
l-(phenylraethyl)pyridine as a residue (intermediate 46). 

A mixture of 8 parts of 3-(3-methylphenyl)-l-(phenylmethyl)- 
3-pyrrolidlnol hydrochloride and 150 parts of a hydrochloric acid 
10 solution 6M was stirred and refluxed for 3 hours. After cooling, the 
reaction mixture was evaporated, yielding 7.4 parts (100%) of 
2.3-dihydro-4-(3-aethylphenyl)-l-(phenylmethyl)-lH-pyrrole hydro- 
chloride as a residue ( intermediate 47). 

In a similar manner there were also prepared: 
15 i I 2,3,6-tetrahydro-5-(3-methylphenyl)-l-(phenylmethyl)pyridine as a 

residue (intermediate 48): and 

5-(3-fluorophenyl)-l,2,3.6-tetrahydro-l-(phenylmethyl)pyridlne 

hydrochloride (intermediate 49). 
Example 13 

20 To a stirred solution of 13 parts of 3-(3-chlorophenyl)-l-(phenyl- 
methyl)-3-piperidinol in 270 parts of methylbenzene were added dropwise 
10.9 parts of ethyl carbonochloridate at rooa temperature. Upon 
completion, stirring was continued overnight at reflux temperature. 
After cooling to rooa temperature , the whole was washed with water and 

25 hydrochloric acid. The organic layer was dried, filtered and 

evaporated, yielding 7 parts (58%) of ethyl 3-(3-chlorophenyl)-3- 
hydrosy-l-piperidlnecarboxylate as a residue (intermediate 50). 
Exaiaple 14 

A mixture of 11.8 parts of w-(2,3-dimethylphenyl)-l-(phenylmethyl)- 
30 3-piperidinamine and 120 parts of methanol was hydrogenated at normal 
pressure and at rooa temprature with 2 parts of palladiura-on-charcoal 
catalyst 10%. After the calculated aeount of hydrogen was taken up, the 
catalyst was filtered off over Hyflo and the filtrate was evaporated. 
The residue was purified by column chromatography over silica gel using 
35 a mixture of trlchlorome thane and methanol (from 99:1 to 95:5 by 
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volume) as eLuent. The pure fractions were collected and the eluent was 
evaporated. The residue was converted into the ethanedioate salt in 
2-propanol and 2-propanone. The salt was filtered off and dried, 
yielding 7 parts (79.5%) of N-<2, 3-dimethylphenyl)-3-piperidinamine 
5 ethanedioate (1:1); mp. 161. 6°C (intermediate 51). 
In a similar manner there were also prepared: 

ethyl 4-(l-piperazinyl)benzoate; mp. 102. 6°C (intermediate 52); 
(4-piperidinyl) benzoate hydrochloride; rap. 236. 8°C 
(intermediate 53); 
10 N-phenyl-3-piperidinamine; mp. 79.8°C (intermediate 54); 

N-(3-methylphenyl)-3-piperidinamine as a residue (intermediate 55); 
4-[(3-methylphenyl)amino]-4-piperidinecarboxamide as a residue 

(intermediate 56); 

2- phenyl-l-(4-piperidinyl)ethanone hydrochloride; mp. 198. 6°c; 

15 (intermediate 57); 

3 _(3- me thylphenyl)piperidine as a residue (intermediate 58); 

3- (3-methylphenyl)-3-piperidinol hydrochloride (intermediate 59): 
cis-3-methyl-4-(3-methylphenyl)-4-piperidinol as a residue 

(intermediate 60); 

20 3-(3-fluorophenyl)-3-piperidinol hydrochloride (intermediate 61); 
3-(2,3-diraethylphenyl)-3-piperidinol hydrochloride heraihydrate; 

mp. 135. 5°C (intermediate 62); 

3-(2,3-dimethylphenyl)piperidine as a residue (intermediate 63); 
3-(3-methylphenyl)-3-pyrrolidinol (intermediate 64); 
25 3-(3-methoxyphenyl)-3-piperidinol hydrochloride as a residue 

(intermediate 65); 

3-(3-fluorophenyl)-3-pyrrolidinol hydrochloride as a residue 

(intermediate 66); and 

3-(3-methoxyphenyl)-3-pyrrolidinol hydrochloride as a residue 

30 (intermediate 67). 
Example 15 

A mixture of 13.10 parts of ethyl 3-[(2,3-dimethylphenyl)aminoJ- 
1-pyrrolidinecarboxylate. 28 parts of potassium hydroxide and 240 parts 
of 2-propanol was stirred and refluxed for 6 hours. The reaction 
35 mixture was evaporated. The residue was taken up in water. The product 
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was extracted with dichlororaethane. The extract was dried, filtered and 
evaporated, yielding 6 parts (63%) of H-(2,3-dimethylphenyl)-3- 
pyrrolidinaiaine as a residue (intermediate 68). 
" in a similar isanner there were also prepared: 
5 ( E ) -M-«e thy 1-M- ( 3-pheny 1-2-propeny 1 ) -4-piper idinaraine 

dihydrochloride heaihydrate ; zap. 240. 2°C (intermediate 69); 

M-[ 3- ( tr if luoros&ethy 1 )pheny 1 ] -4-piper id inamine dihydrobromide ; 
mp. 253. 2°C (intermediate 70); 

^-(3-methylphenyl)-3-pyrrolidinamine ethanedioate(l:2) ; mp. 180°C 

10 ( intermediate 71); 

4-(2-thienyl)-4-piperidinol; mp. 145. 9°C (intermediate 72); 
4-(l-naphthalenyl)-4-piperidinol; mp. 185. 1-187. B°C 

(intertaediate 73); 

3- [4-chloro-3-(trifluoromethyl)phenyl]-3-pyrrolidinol; mp- 

15 138.4-142. 1°C (intermediate 74); 

4- <2-naphthalenyl)-4-piperidiiK>l (intermediate 75); 

tt- [ 3- ( tr if luoroasethy 1 ) phenyl ] -3-pyrrol idlnamine dihydrochloride 
(intermediate 76); 

cls- 4-(3"f luorophenyl)-3-methyl-4-piperidinol as a residue 

20 (intermediate 77); 

cis-3-methyl-4-(2-thienyl)--4-piperidinol as a residue 

(intermediate 78); 

3-(2-thienyl)-3-piperidinol (intermediate 79); 

3- (3-chlorophenyl)-3-piperidinol hydrochloride (intermediate 80); 
25 4_ ( 2 r 3-diice thy Iphenyl ) -4-piper idinol (intermediate 81); 

4- (3-chlorophenyl)-3^methyl-4-piperidinol as a residue 

(intermediate 82); 

3-[4-chloro-3-(trif luoromethyl)phenyl]-3-piperidinol 

(intermediate 83); and 
30 4-(3-methoxyphenyl)-3-aethyl-4-piperidinol as a residue 

(intermediate 84). 
Example 16 

A mixture of 3 parts of 3-(3-f luorophenyl)-3-piperidinol 
hydrochloride and 1€0 parts of a hydrochloric acid solution 6M was 
35 stirred and refluxed for 3 hours. The reaction mixture was evaporated. 
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The residue was taken up in water and ammonium hydroxide. The product 
was extracted with t r ich lor ome thane. The extract was washed with water, 
dried, filtered and evaporated, yielding 2.2 parts (96%) of 
5- (3-f luorophenyl) -1,2,3, 6-tetrahydropyridine as a residue 
5 (intermediate 85). 

Following the same procedure and using equivalent amounts of the 
appropriate starting materials, there were also prepared: 

4- [ 4-chloro-3-( trif luoromethy 1 )phenyl ]-l , 2 , 3 , 6-tetrahydropyridine 
hydrochloride (intermediate 86); 
10 1, 2,3,6-tetrahydro-4-(2-thienyl)pyridine hydrochloride 
(intermediate 87); 

l,2,3,6-tetrahydro-4-[3-(trif luoromethy 1) phenyl ]pyridine as a 
residue (intermediate 88); 

1,2,3, 6-tetrahydro-4-{ l-naphthalenyl)pyridine hydrochloride; 
15 mp. 277. 5°C (intermediate 89); 

1,2.3, 6-tetrahydro-5-(3-iuethylphenyl) pyridine hydrochloride 
(intermediate 90); 

3, 4-dihydro-3-(2-thienyl)-lH-pyrrole as a residue (intermediate 91); 

and 

20 3-(2-thienyl)pyrrolidine as a residue (intermediate 92). 
Example 17 

A mixture of 6.5 parts of 5- (3-f luorophenyl )-l. 2,3,6- 
tetrahydro-l-(phenylmethyl)pyridine hydrochloride and 120 parts of 
methanol was hydrogenated at normal pressure and at 50°C with 1 part of 
25 palladium-on-charcoal catalyst 10%, After the calculated amount of 
hydrogen was taken up, the catalyst was filtered off and the filtrate 
was evaporated, yielding 4.5 parts (100%) of 3- (3-f luorophenyl )- 
piperidine hydrochloride as a residue (intermediate 93). 

in a similar manner there were also prepared: 
30 4-(2-thienyl)piperidine hydrochloride (intermediate 94); and 

3-(3-raethylphenyl)pyrrolidine hydrochloride as a residue 
(intermediate 95). 
Example 18 

A mixture of 21 parts of N-(3-methylphenyl)-l-(phenylmethyl)- 
35 4-piperidinamine dihydrochloride , 9 parts of poly(oxymethylene) , 15 
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parts of potassium acetate, 2 parts of a solution of thiophene In 
methanol 4% and 200 parts of methanol was hydrogenated at normal 
pressure and at rocra temperature with 4 parts of palladium-on-charcoal 
catalyst 10V After the calculated amount of hydrogen was taken up, the 

5 catalyst was filtered off over Hyflo and the filtrate was evaporated. 
From the residue, the free base was liberated with ammonium hydroxide 
and extracted with dichlorcme thane. The extract was dried, filtered and 
evaporated. The residue was purified by column chromatography over 
silica gel using a mixture of trichloroaie thane and methanol (99:1 by 

10 volume) as eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was converted into the hydrochloride salt in 
2-propanol. The salt was filtered off and dried, yielding 2.4 parts 
(75%) of M-©ethyl-g-(3-ffiethylphenyl)-l-(phenyl®ethyl)-4-piperidinaaine 
dihydrochloride heaihydrate; mp. 201. 3°C (intermediate 96). 

15 A fixture of 9 parts of W-nae thy l-K-( 3 -sue thy Ipheny !)-!-( pheny 1- 

methyl)-4-piperidinasaine dihydrochloride hemihydrate and 200 parts of 
methanol was hydrogenated at normal pressure and at room ten^erature 
with 2 parts of palladius-on-charcoal catalyst 10%. After the 
calculated amount of hydrogen was taken up, the catalyst was filtered 

20 off over Hyflo and the filtrate was evaporated. The residue was 
converted into the hydrochloride salt in 2-propanol. The salt was 
filtered off and dried, yielding 1.5 parts (60.9%) of M-iaethyl- 
M-(3-ffiethylphenyl)-4-piperidinaiaine dihydrochloride raonohydrate; 
mp. 209.1°C (interasediate 97). 

25 

B. Preparation of Pinal compounds 
Exa mple 19 

A iaixture of 47.6 parts of IH-iiaidazole, 33.6 parts of sodiiffli 
hydride dispersion 50^ and 750 parts of W,M-dimethylforraamide was 

30 stirred at roaa tesaperature for 15 minutes. The resulting solution was 
added to 106 parts of 3 f 6-dichloropyridazine In 750 parts of M,H-di- 
methylforaaaide and the whole was further stirred for 2 days at roosa 
teraperature. The product was extracted with trichloromethane. The 
extract was dried r filtered and evaporated- The residue was crystal- 

35 llzed frca methanol. The product was filtered off, washed with 



o 



o 



®H 56431 

-29- 

petroleumether and dried, yielding 48.5 parts of 3-chloro-6- 
(IH-imidazol-l-yl)pyridazine; mp. 182. 9°C (compound 1), 
Exam ple 20 

A mixture of 3 parts of 3,5-dimethylphenol, 1.25 parts of sodium 
5 hydride dispersion 50% and 25 parts of N,N-diroethylforraaraide was 

stirred for 15 minutes. Then there was added a solution of 4.5 parts of 
3-chloro~6-(lH-imidazol-l-yl)pyridazine in 25 parts of N,N-dimethyl- 
forraamide and the whole was stirred over weekend at 50°c. The reaction 
mixture was poured onto water and the product was extracted with 
10 trichlorome thane. The extract was dried, filtered and evaporated. The 
residue was crystallized from 2-propanone, yielding 3.5 parts of 
3-(3 f 5-dimethylphenoxy)-6-(lH-imidazol-l-yl)pyridazine; mp. 169. 8°C 

(compound 2). 

In a similar manner there were also prepared* 
15 3-(iH-imidazol-l-yl)-6-(4-raethylphenoxy)pyridazine; mp. 146. 8°C 
(compound 3); 

3-(lH-imidazol-l-yl)-6-(3-nitrophenoxy)pyridazine; mp. 171. 5°C 

( compound 4); and 

3-(4-chlorophenoxy)-6-(lH-imidazol-l-yl)-pyridazine; mp. 165. 8°C 

20 (compound 5). 
Example 21 

A mixture of 4.5 parts of 3-chloro-6-(lH-imidazol-l-yl)pyridazine, 
3.2 parts of 4-broraophenol , 4.2 parts of sodium carbonate and 80 parts 
of 2-propanone was stirred and refluxed over weekend. The reaction 

25 mixture was evaporated and the residue was taken up in water and 

2,2 l -oxybispropane. The layers were separated. The organic phase was 
dried, filtered and evapoated. The residue was crystallized from 
2-propanol, yielding 3.5 parts of 3-(4-bromophenoxy)-6-(lH-imidazol- 
l-yl)pyridazine; mp. 168. 4°C (compound 6). 

30 Example 22 

A mixture of 4.35 parts of l-(4-f luorophenyl )-4-oxocyclohexane- 
carbonitrile, 3.3 parts of l-(3-piperazinyl)pyridazine. 0.2 parts of 
4-methylbenzenesulfonic acid and 360 parts of methylbenzene was stirred 
and refluxed overnight using a water separator. The reaction mixture 
35 was cooled and evaporated, yielding 7.3 parts (100%) of l-(4-fluoro- 
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pheny 1 ) -4- [ 4-( 3-pyridaziny 1 )-l-piperazinyl ]-3-cyclohexenecarbonitrl le 
as a residue (compound 7). 

To a stirred fixture of 7.3 parts of l-(4-f luorophenyl)-4-[4- 
(3-pyrlda2lnyl)-l-piperazinyl)-3-cyclohe X enecarbonitrile. 1 part of 

5 sodium sethoxlde solution 30% and 240 parts of methanol were added 

portionwise 0.8 parts of sodium borohydride. Upon completion, stirring 
was continued overnight at room temperature. The reaction mixture was 
poured onto ice water and the product was extracted with trichloro- 
methane. The extract «as dried, filtered and evaporated. The residue 

10 was crystallized froa 2-propanol, yielding 4.5 parts (61.5%) of l-(4- 
fluorophenyl)-4-E«-<3-pyridazinyl)-l-piperazinyl]cyclohexanecarbonitrile 

mp. 188. 7°C (oopound 8). 
Example 23 

A Qixture of 3.1 parts of 3.6-dlchloropyridazine, 3 parts of 
15 i-(2-fluorophenyl> P iperazine, 3.2 parts of sodium carbonate, 0.1 parts 
of potassiua iodide and 72 parts of M.K-dimethylformamide was stirred 
and heated over weekend at 60«C. The reaction mixture was poured into 
water. The precipitated product was filtered off and dissolved in 
trichloroaethane. The organic layer was dried, filtered and evaporated. 
20 The residue was purified by filtration over silica gel using a mixture 
of trlchloromethane and methanol (98:2 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue was 
crystallized froa a mixture of 2-propanol and 2,2'-oxybispro P ane. 
yielding 4.5 parts (77%) of 3-chloro-6-[4-(2-f luorophenyl>-l- 
25 piperazinyl]pyridazine: mp. 148.0"C (compound 9). 

Following the sasse procedure and using equivalent amounts of the 
appropriate starting materials, there were also prepared: 
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R 1 — (' \>- N A base 





NO. 


R 1 


R 2 


A 


mp. in 
°C 


10 


10 
11 


CI 

E> 


H 
H 


(CH 2 ) 2 -M-(2-C 2 H 5 -C 6 H 4 ) 

(CH 2 ) 2 
(CH 2 ) 2 Hjr-(3-CH 3 -C 6 H 4 ) 
(CH 2 ) 2 


107.9 
17-7.7 


15 


12 


CI 


H 


(CH 2 ) 2T (3 " C 2 H 5- C 6 H 4 ) 
(iH 2 ) 2 


119.8 


13 


cl 


H 


(CH 2 ) 2 -N-(5-CH 3 -2-pyridinyl ) 


22o. 2 




14 


CI 


CH- 
3 


( CH 0 ) 0 -M- ( 3 ~CH -C H ) 
2 2] 364 

(CH 2 ) 2 


152.7 


20 


15 


Cl 


K 


(CH.) -H-[2,4,6-(CH ) -C H ] 

2 2 1 J o o z 

<CH 2 > 2 


149,8 




16 


Cl 


CH 3 


(CH ) -N-(3-Cl-C H ) 
2 2 | 6 4 

(CH 2 ) 2 


163.5 


25 


17 


Cl 


H 


(CH ) -N- ( 2-Br-C H ) 
2 2 | 6 4 

(CH 2 ) 2 


191.4 




18 


Cl 


H 


(CH 2 ) 2 ~CH-NH- ( 3-CH 3 -C g H 4 ) 
<OT 2 ) 2 


156.8 


30 


19 


Cl 


H 


(CH 2 ) 2 -N-(2.3-Cl 2 -C 6 H 3 ) 


160.6 




20 


Cl 


CH 3 


(CH 2 ) 2 -N-(3-CF 3 -C 6 H 4 ) 
(CH 2 ) 2 


176.6 




21 


Cl 


H 


2 2 | 6 5 
(CH 2 ) 2 


122.7 


35 
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22 



Cl 



H 




107.5 



23 



Cl 



H 



<CH 2 ) 2'f (3 ^ F 3- C 6 H 4 ) 
"« g *2>2 



69.8 



5 



Example 24 

A mixture of 2.7 parts of 3,6-dif luoropyridazine. 4.6 parts of 
l-[3-(trif luorosiethyl)phenyl]piperazine, 3.2 parts of sodiuoa carbonate 
and 90 parts of M,g-diiaethylforiaamide was stirred overnight at 60°C. 
10 The reaction mixture was poured Into water. The product was filtered 
off. washed with water and crystallized from 2-propanol, yielding 3 
parts (46%) of 3-f luoro-6-[4-[3-( trif luorome thy 1) phenyl ] -1- 
piperazinyl]pyridazine; rap. 131. 5°C (compound 24). 
In a similar manner there were also prepared: 
15 3-[4-(2r3^iBethylphenyl>-l-piperazinyl]-€-flxioropyrIdazine; iap- 

144. 1*C (cxcsapoimd 25); 

3-fluoro-6-[4-(3-isethylphenyl)-l-piperazinyl]pyridazine; mp. 128. 1°C 

(compound 26) and 

3- [ 3 , 6-dihydro-4- ( 3-sethy Ipheny 1 ) -1 ( 2H) -pyr idiny 1 ] -6-f luoropy r idazine ; 
20 mp. 105. 2°C (ccsapouttd 27). 
E3C«!gple 25 

A mixture of 4.5 parts of 3 ,6-dichloropyr idazine, 5.2 parts of 
l,2r3,6-tetrahydro-4-(3-sethylphenyl)pyridine, 5.3 parts of sodlusa 
carbonate and 72 parts of N,fcrtisethylformamIde was stirred and heated 

25 overnight at about 70°C. The reaction aixture was evaporated and water 
was added to the residue. The product was extracted with trichloro- 
me thane. The extract was dried, filtered and evaporated. The residue 
was purified by filtration over silica gel using a mixture of 
t rich lor os*e thane and methanol (98:2 by voltse) as eluent. The pure 

30 fractions were collected and the eluent was evaporated. The residue was 
crystallized froa 2-propanol. The product was filtered off and dried, 
yielding 2.1 parts (24%) of 3-chloro-6-[3r6-dihydro-4-(3-methylphenyl)- 
l(2H)-pyrIdinyl]pyridazine; mp. 122. 2°C (compound 28). 
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Fol lowing the same procedure and using equivalent amounts of the 
appropriate starting materials, there were also prepared: 



R A (/ X >-N A 



10 




R 1 . 


A 


Salt or 
base 


mp. in 
°C 






Ui 


1 nu \ — M— ( A—nu n—n U \ 
iw^^ w 3^^ o 4 

(CH 2 ) 2 




183 3 




30 


Cl 


CH-CH ( CH, > -N- ( 4-CH.O-C -H A ) 
2 3 | 3 6 4 

2 2 


base 


133.5 


15 












31 


Cl 


( CH 2 ) 2 -M- ( 2- thiazoly 1 ) 
2 2 


base 


221.9 


20 


32 


Cl 


(CH^) -N-(3«Cl-C fi H ) 
2 2 | 6 4 

(CH 2 ) 2 


base 


146.6 


33 


Cl 


(CH 2 ) 2 


base 


172.0 




34 


Cl 


(CH 2 ) 2 -N-C2-CH30-C 6 H 4 ) 
(CH 2 ) 2 


base 


144.5 


25 


35 


Cl 


(CH 2 ) 2 -N-(4-CH 3 -C 6 H 4 ) 
(CH 2 ) 2 


base 


188.6 




36 


Cl 


( CH 2 ) 2 -N- [ 3 , 4- ( CH 3 ) 2 -C 6 H 3 ] 
(CM,), 


base 


162.6 




37 


Cl 


(CH 2 ) 2 -N-( 2-pyr Iraidiny 1 ) 


base 


207.7 


30 


38 


Cl 


(CH 2 ) 2 

(CH 2 ) 2 -N-[2.3-(GH 3 ) 2 -C 6 H 3 ] 
(CH 2 ) 2 


base 


164.6 




39 


Cl 


(CH 2 ) 2 -^-(3-CH 3 -C 6 H 4 ) 
(CH 2 ) 2 


base 


140.1 


35 


40 


Cl 


CH,-CH(CH_ ) — N— ( 2-C 1 -C-H . ) 
2 3 | 6 4 

(CH 2 ) 2 


base 


118.2 



41 CI (CH_ ) ~W~(4— C H OC(O)— C H ) base 200.6 

2 2 | 2d o 4 

(CH 2 ) 2 

42 CI (CH 2 ) 2 -M-[2.4-CCH 3 ) 2 -C 6 H 3 ] base 155.8 

<CH 2 ) 2 

43 CI CH 2 -CH<CH 3 )-K-(4-CH 3 -C 6 H 4 ) base 124.4 

( ™2 } 2 

44 CI (C3£ 2 ) 2 -M-(2-CH 3 0,5-CF 3 -C 6 H 3 ) base 



10 



15 



20 



25 . 
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<CH 2 ) 2 



iH 5@43; 



160.0 



156.4 



(CH 2 ) 2 

45 ci (ch 2 ) 2 -h-ch(C 6 h 5 ) 2 base 

(CH 2 ) 2 

46 CI CH 2 -CH(CH 3 )-»-( 3-CHg-CgI^) base 114.8 

«*2>2 

47 CI (CH 2 ) 2 -M-<3-F-C 6 H 4 ) base 153.1 

(CH 2 ) 2 

48 CI (CH 2 ) 2 -£f-(3-CK-2-pyridlnyl) base 177.3 

(CH 2 ) 2 

49 CI (CH_)_-^J-C_H.-C(0)-(4-Cl-C,H ) base 262.5 

2 2 I 6 4 6 4 

<CH2>2 

50 ci ch 2 -ch(ch 3 )-m-(4-c1-c 6 h 4 ) base 161.3 

< CH 2>2 

51 CI (CH 2 ) 2 -^-[3.4-(CH 3 0) 2 -C 6 H 3 ] base 149.5 

(CH 2>2 

52 CI O^-CH (CH^ ) -M-CgH^ base 145.9 

(i «2>2 

53 CI (CH 2 ) 2 -N-(4-OH-C 6 H 4 ) base 



203.5 



base 149.6 



54 Cl (CH 2 > 2 -CH-MH-C 6 H 5 

<K>2 

35 Cl (CH 2 ) 2 -M-(3,5-Cl 2 -C 6 H 3 ) base 167.2 

( CH2>2 

56 Cl (CH 2 ) 2 -M-[3.5-(CH 3 ) 2 -C 6 H 3 ] base 164.7 

(CH 2>2 



35 



20 



58 CI 
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57 CI CH -CH-NH-p,3-(CH 3 > 2 -C 6 iy HCl 218.0 

(CH 2 ) 3 

58 CI CH 2 -CH-NH-(3-CH 3 -C g H 4 ) base 161.9 

(CH 2 ) 2 

59 CI CH 2 -CH-NH-C 6 H 5 HCl 142.2 

< CH 2>3 

SO CI (CH 2 ) 3 -N-(3-Cl-C 6 H 4 ) base 123.0 

(CH 2 ) 2 

10 |si el CH 2 -CH-NH-(3-CH 3 -C 6 H 4 ) HCl 176.5 

<l»2>3 

52 CI (CH 2 ) 2 -N-(2.4-Cl^CgH 3 ) base 185.2 

(CH 2 ) 2 

15 Is3 CI <CH 2 > 3 -N-[2,3-(CH 3 ) 2 C 6 H 3 J base 118.8 

(CH 2 ) 2 

54 CI <CH 2 ) 3 -N-(3,5-Cl 2 -C 6 H 3 ) base 174.9 



(CH,), 
C.-H- 



f6"5 

55 el (CH 2 ) 2 -C-C(0)-NH-CgH 5 base 224.4 



(CH 2 ) 2 

56 CI (CH 2 ) 2 -CH-N(CH 3 )(3-CH 3 C 6 H 4 ) base 136.5 
25 [ (CH2> 2 

OH 

57 CI (CH 2 ) 2 -C-CH 2 -(4-Cl-<: 6 H 4 ) base 172.9 

(CH 2 ) 2 

OCH- 

30 I 3 



(CH 2 ) 2 -C-C 6 H 5 



(CH 2 ) 3 



base 147.6 
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73 CI CH^-CH-HH-CgHg 
15 (CH 2 ) 2 



74 Cl 



|6 5 



78 Cl (CH 2 ) 2 >- ~ 6 . 

30 (CH 2 ) 2 



<CH 2 ) 2 
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OH 

59 Cl (CH 2 ) 2 -C-(3-CF 3 -C 6 H 4 ) HC1 194.5 

(CH 2 ) 2 

CH 2 -NH-C(0)-CH 3 

70 Cl (CH 2 ) 2" < f" (4 " CH 3" C 6 H 4 ) **** ^ * 8 

(CH 2 ) 2 

71 Cl (CK 2 ) 2 -CH-M-CH 2 -CH=CH-C 6 H 5 

<CH 2 ) 2 



base 95 . 2 



10 OH 

72 Cl <CH 2 ) 2 -i-(3-Br-4-Cl-C 6 H 3 ) base 199.6 



base 167.9 



base 120.9 



base 80 . 4 



(CK 2 ) 2 -CH-0-CCO)-C 6 H 5 

(CH 2 ) 2 
CH 3 

20 \n ci ccH 2 ) a -c-ca 2 -ai3 

(CH 2>2 
C<0)-OCH 3 

76 Cl (CH 2 ) 2 -i^K-(3-CP3-C 6 H 4 ) base 119.0 

<«2> 2 

25 

77 Cl CH 2 -CH-C-(3-CF 3 -C 6 H 4 ) base 120.8 

^2 



base 178.7 



OH 

79 Cl Ca4> 2 -C-<3-CH3-C 6 H 4 > base 140.4 



35 



o o 
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80 CI CH -CH-NH- [ ( 2 » 3-CH ) C H, ] base 163.2 

2 | 3 2 6 3 

(CH 2 ) 2 

81 Cl (CH 2 ) 2 -N-(2-CH 3 -C 6 H 4 ) base 148.0 

(CH 2 ) 2 

C(0)-NH_ 
I 2 

82 Cl (CH 0 ) r ,-C-(3-CH,-C,H.) base 237.8 

Z i I J b 4 

(CH 2 ) 2 

83 Cl (CIO -CH-CO- ( 3-CF -c H ) base 126.0 
10 2 2 I 3 6 4 

(CH 2 ) 2 

84 Cl ( CH_ ) -N- (3-CH O-C.H. ) HCl 173-8 

2 3 | 3 6 4 

(CH 2 ) 2 

85 Cl (CH 0 ) 0 -CH-(4-CH_h:-HJ base 127.9 

2 2 i 3 6 4 

15 (CH 2 ) 2 

OK 

86* Cl CH -CT(CH.)-C-(3--CF 0 -C-H it ) base 163.8 

2 3 | 3 o 4 

(CH 2 ) 2 

20 87 Cl (CH 0 ).-C-(2-thienyl) base 162.7 

2 2 | 

(CH 2 ) 2 

88 Cl CT -CH-NH-( 3-CF -C H ) base 152.0 

2 | 3 6 4 

(k 2 ) 2 

25 

89 Cl (OO -N-(2-quinolinyl) base 207.7 

(^) 2 

90 Cl (CH 2 ) 2 -C-(2-thienyl) base 156.4 

CH^-CH 

30 

* els form 



35 



94 CI (CH 2 ) 2 -C-(4-Cl. 3-CF 3 -C 6 H3) base 13 7.5 



10 



15 



OH 

95 CI -<CK 2 ) 2 -C-(3-CH 3 0-C^I 4 ) base 134.7 

<CH 2>2 

96 CI ( CH 2 ) 2-^-0*2- ( 2-CH3-C 6 H 4 ) base 134.7 



20 



25 
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2 



CH 2 -CH 



(CH 2 ) 2 



J7* CI CH 2 -CH(CH 3 )-C-(3-<a3-C 6 H 4 ) 



(CH 2 > 2 



OH 

I 

CI CH 2 -CH ( QLj ) -C- ( 3 -F-C^ ) 

OH 

LOO* CI CH 2 -CH(CH 3 )"C-(2-thienyl) 

(CH 2 ) 2 

101 CI (CH 2 ) 2"f H ~ C 1 j&-ittdol-3-yl) 



* els fora 



gl cl CH 2 -CH-(4-Cl-C 6 H 4 ) base 118.9 

OH 

92 Cl (CH^-C-O-Cl-CgH^) 

(CH 2 ) 2 

93 cl {CH 2 ) 2 -CH-0-(4-P-C 6 H 4 ) base 147,0 



base 206.0 



OH 

)-C-(3-CH,-C,H.) base 154.0 



58 Cl (CH 2 ) 2 -CH-KH-(3-Cl-C 6 H 4 ) base 153.3 



base 160 . 5 



base 148.1 



base 182.7 



35 



o o 



10 



15 



20 



25 



30 
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OH 

102 CI (CH.)^-C-(3-F-C-H.) base 156.8 

2 2 I 6 4 

<ch 2 > 2 

OH 
I 

103 CI (CH 2 ) 2 -C-[2.3-(CH 3 ) 2 -C 6 H 3 3 base 175.0 

(CH 2 ) 2 

OH 

104 CI (CH 2 ) 2 -C-(l-naphthalenyl) base 201.8 

(CH 2 ) 2 

OH 
I 

LOS CI CH -CH(CH.)-C-(3'C1-C-H.) HC1 200 

2 3 | 6 4 

(CH 2 > 2 

OH 

L06 CI (CH 2 ) 2 -C-(4-Cl, 3-CF 3 -C 6 H 3 ) base 208,4 

<iH 2' 2 

T 

L07 Cl (CH 2 ) 2 -C-(4-Br-C 6 H 4 ) base 169.4 

(Ah 2 ) 2 

OH 
I 

LOS Cl <CH 2 ) 2 -C-(CH ) 3 -C 6 H 5 base 105.1 



2 -c-(a 
(iH 2 ) 2 

OH 

L09 Cl (CH-) 0 ^C-(4-Cl-C.H.) base 161.5 

2 2 | 6 4 

(CH 2 ) 2 
OH 

110 Cl (CH 2 ) 2 -C-(4-CH 3 -C 6 H 4 ) base 123.1 

<Ah 2 ) 2 

OH 

I 

111 Cl <OT-).-C-(4-F-C-Hj base 156.6 
^ 2 2 | 6 4 

(CH,), 
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12 cl (CH ) -C-(l-naphthalenyl) base 138.4 

2 2 |l 
CH_-CH 
O 2 

113 CH 3 0-C < C3I 2>2" t f" <3 " CH 3" C 6 H 4 ) ^ 185 * 5 

■ <CK 2 } 2 

OH 

114 Cl (CH 2 ) 2 -C-t4-CH(CK 3 ) 2 -C 6 H 4 ] base 136.5 

OH 

115 Cl (CH 2 ) 2 -<:-(CH 2 ) 4 -C 6 H 5 base 106.2 

OH 

116 Cl (CH 2 ) 2" < T" (CH 2 5 2" C 6 H 5 bMI * 147 * 3 

«K>2 

OH 

L17 cl (CH 2 ) 2 -C-(2-naphthalenyl) base 196.1 

118 Cl (CH 2 ) 2 -M-(4-tK> 2 -C 6 H 4 > HC1. 1/2^0 266.7 

( ^ } 2 
CH 

119 Cl (CH 2 ) 2 -C-(4-CH 3 0-C 6 H 4 ) base 173.7 

<CH2>2 

120 MC (CH 2 ) 2 H5f-(3-CH 3 -C 6 H 4 ) base 179.8 

(CH^ 

121 Cl (CH 2 ) 2 -C-(4-Cl-C 6 H 4 > base 204.5 

CH 2 -CH 

L22 Cl CH 2 -CH(CH 3 )-C-(3-OCH 3 -C 6 H 4 } HC1 196.1 

(CH,), 

OH 

L23 Cl (CH^-c-CHg base 125.1 

(CH 2 ) 2 
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124 


CHgOOC 


(CH 2 ) 2 -C-(3-CH 3 -C 6 H 4 ) 

CH 2 ~CH 


base 


159.6 


125 




(CH 2 ) 2 -C-(3-CH 3 -C 6 H 4 ) 
CH 2 "CH 


base 


164.8 


126 


CL 


( CH^ ) -N- ( L-naphthaleny 1 ) 
2 2 | 

(CH 2 ) 2 
OH 


base 


156.6 


127 


CH 3 OOC 


1 

(CH 2 ) 2 -C-(3-CH 3 -C 6 H 4 ) 

2 2 


base 


- 


128 


CI 


CH -C- < 2- thieny 1 ) 

2 II 
CH 2 ~CH 


base 


210.7 




L 


1 2 ; 2 ff ^ 3 6 4 ; 
CH 2 ~CH 


base 


145.4 






CH 2 "CH 
OH 


base 


138,0 


131 


Cl 


1 

(CH 0 ) -C- ( 2-pyridiny 1 ) 
2 2 | 

2 2 


base 
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In a similar manner there was also prepared: 
ethyl 4-(6-chloro-5-raethyl-3-pyridazinyl)-l-piperazinecarboxylate; rap. 

132. 2°C (compound 135)- 
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Tyvam ple 26 

A mixture of 5 parts of l-(3-methylphenyl)piperazine dihydro- 
chloride. 10.6 parts of sodium carbonate and 180 parts of ,M-dimethyl- 
formamide was stirred for 1 hour at 65°C. Then there were added 7.2 
5 parts of 3,6-dibromopyridazine and the whole was stirred overnight at 
about 65°C. The reaction mixture was poured into ice water. The product 
was filtered off and dissolved in dich lor case thane. The solution was 
washed twice with water, dried, filtered and evaporated. The residue 
was crystallized from ethanol. The product was filtered off and dried, 
10 yielding 4.1 parts (61.5%) of 3-broro-6-[4-(3-ioethylphenyl)-l- 
piperazinyl]pyridazine; mp. 145. 7°C (compound 136). 
in a similar manner there were also prepared: 
3-broaso-6-[4-(2 f 3-diaethylphenyl)-l-piperazinyl]pyridazine; 

zap. 166. 7°C (compound 137); 
15 3-broffio-6-[4-(3-chlorophenyi)-l-piperazinyl]pyridazine; 

mp. 158. 7 a C (compound 138); 

3-broaa>-6-C4-[3-(trifluoromethyl)phenyl]-l-piperazinyl]pyridazine; 

rap. 154. 3*C (compound 139); 

3-broEO-6-[ 4-( 2-toethoxypheny 1 ) -l-piperazinyl]pyr idazine ; 

20 mp . 164. 8°C (compound 140); . 

3-brca»>-6-[4-[3-(trifiuoromethyl)phenyl]-l-piperidinyl]pyridazine 

monohydrochloride; Hp. 222. 5°C (compound 141); 

3-bromo-6-[3 , 6-dihydro-4-[3-( t r if luoroae thy 1 ) phenyl ]-l(2H)- 
pyridinylj-pyridazine; mp. 130. 6°C (compound 142); 
25 i-(6-broso-3-pyridazinyl)-4-(3-chlorc^)henyl)-hexahydro-lK-l , 4- 

diazepine; Bp. 148.8*0 (compound 143); 

3-bros!a^6-[4--(3-bro2iophenyl)-l-piperazinyl]pyridazine; mp. 179. 8°C 

(compound 144); and 

3-broffio-6-[3 , 6-dihydro-4- ( 3-aethy Ipheny 1 ) - 1 ( 2H ) -pyr idiny 1 ] - 
30 pyridazine; nip. 127. 1°C (compound 145); 
Example 27 

A mixture of 4.5 parts of 3 ,6-dichloropyridazine, 4.9 parts of 
M-[3-(trifluorc^ethyl)phenyl]-3-piperidinaaine, 6.4 parts of sodium 
carbonate and 180 parts of ,W-dimethylfonaamide was stirred overnight 
35 at about 65°C. The reaction mixture was poured into ice water and the 
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product was extracted with dichlororaethane. The extract was dried, 
filtered and evaporated. The residue was purified by column chromato- 
graphy over silica gel using a mixture of trichlororae thane and methanol 
(99:1 by volume) as eluent. The pure fractions were collected and the - 

5 eluent was evaporated. The residue was crystallized from 2-propanol. 
The product was filtered off (the filtrate was set aside) and dried, 
yielding 1.2 parts (16.8%) of l-(6-chloro~3-pyridazinyl)-N-[3- 
(trlf luoromethyl)phenyl]-3-piperidinamine; rap. 92.6°C (compound 146). 
The filtrate, which was set aside, was converted into the hydrochloride 

10 salt in 2-propanol. The salt was filtered off and dried, yielding 2.6 
parts (32.9%) of l-(6-chloro-3-pyridazinyl)-M-[3-( trif luoromethyl)- 
phenyl]-3-piperidinaraine monohydrochloride; mp. 173. 5°C (compound 147), 
Example 28 

A mixture of 3 parts of 3 , 6-dichloropyridazine, 6.1 parts of 
15 N-[3-(trif luoromethyl)phenyl]-4-piperidinamine dihydrobromide, 6„4 
parts of sodium carbonate and 180 parts of N,N-diinethylacetamide was 
stirred for 24 hours at 60°C. After cooling to room temperature, the 
reaction mixture was poured onto water. The product was extracted with 
methylbenzene. The extract was washed with water, dried, filtered and 
20 evaporated. The residue was purified by column chromatography over 
silica gel using a mixture of trichlorome thane and methanol (97:3 by 
volume) as eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was crystallized from 2 . 2 * -oxybispropane . The 
product was filtered off and dried, yielding 2.5 parts (47%) of 
25 l-(6-chloro-3-pyridazinyl)-M-[3-(trif luoromethyl)phenyl]-4-piperi- 
dinamine; mp. 117. 9°C (compound 148). 

Following the same procedure and using equivalent amounts of the 
appropriate starting materials, there were also prepared: 
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Example 29 

A mixture of 5.2 parts of 3,6-diiodopyridazine, 3.5 parts of 
10 l-[3-(trifluoromethyl)phenyl]piperazine, 3,2 parts of sodium carbonate 
and 90 parts of N,N-diraethylacetamide was stirred and heated overnight 
at 70 C C. The reaction mixture was poured onto water. The precipitated 
product was filtered off and crystallized from 2-propanol, yielding 3,2 
parts (48%) of 3-iodo-6-[4-[3-(trif luoromethyl)phenyl]-l-piperazinyl]- 
15 pyridazine; rap. 144. 6°C (compound 202). 

In a similar manner there were also prepared; 

3-iodo-6-[4-(3-methylphenyl)-l-piperazinyl]pyridazine; mp. 163. 1°C 
(compound 203) ; 

3- [ 4- ( 3-chloropheny 1 ) -1-piperaz iny 1 ] -6- iodopyr idaz ine ; mp . 165 . 0 °C 
20 (compound 204); 

3-[4-(2 f 3-dimethylphenyl)-l-piperazinyl]-6-iodopyridazine; 
mp. 179. 4°C ( compound 205); and 

3-iodo-6-[4-[3"(trifluoromethyl)phenyl]-l-piperidinyl]pyridazine; 
mp. 106. 8°c (compound 206). 
25 Example 30 

A mixture of 4.6 parts of l-[3-(trif luoromethyl)phenyi]piperazine r 
6.4 parts of sodium carbonate and 160 parts of 4-raethyl-2-pentanone was 
distilled azeotropically to dry. 3.3 Parts of 3 , 6-dichloropyridazine 
were added and the whole was stirred and ref luxed for 48 hours using a 
30 water separator. After cooling, water was added and the product was 
extracted with dichloromethane. The organic layer was dried, filtered 
and evaporated. The residue was purified by column chromatography over 
silica gel using a mixture of trichlorome thane and methanol (99:1 by 
volume) as eluent. The pure fractions were collected and the eluent was 
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evaporated. The residue was crystallized from 2-propanol, yielding 2.6 
parts (37.9%) of 3-chloro-6-[4-[3-( trif luoromethyl)phenyl]-l- 
piperazinyl]pyridazine? sip. 149. 4°C (compound 207). 
Example 31 

5 To a stirred solution of 7.5 parts of 3,6-dichioropyridazine in 75 

parts of M.M-diBethylfonaamide was added dropwise a solution of 8 parts 
of ethyl l-plperaziriecarboxylate and 5.6 parts of N,N-diethylethanamine 
in 25 parts of M,M-diffifithylforffiaiaide. Upon completion, the whole was 
stirred overnight at a temperature of about 5Q°C. After cooling, the 

10 reaction mixture was poured onto water and the product was extracted 
with trichloromethane. The organic layer was dried, filtered and 
evaporated- The residue was crystallized from 2-propanol, yielding 3-6 
parts of ethyl 4-(6-chloro-3-pyridazinyl)-l-piperazinecarboxylate; ap. 
123. 8°C (compound 208). 

15 Example 32 

A aixture of 3.2 parts of 3-chloro-6-(methylsulfonyl)pyridazine, 3 
parts of l-(3-aethylphenyl)piperazine, 2 parts of N,H-diethylethanamine 
and 180 parts of benzene was stirred for 24 hours at reflux. The 
react Ion mixture was evaporated. Hater was added to the residue- The 
20 precipitated product was filtered off, washed with water and dissolved 
In trichloromethane. The solution was dried, filtered and evaporated. 
The residue was crystallized from methanol. The product was filtered 
off and dried, yielding 5 parts (89%) of 3-[4-(3-methylphenyl)-l- 
piperazinyl]-6-(iBethylsulfonyl)pyridazine: mp. 201°C (compound 209) • 

25 in a siiailar Banner there were also prepared: 

3 „[- 4 -(3- me thylphenyl)-l-piperazinyl]-6-(methylsulfinyl)pyridazlne; 

mp. 146. 9°C (compound 210); 

3- [3 , 6-dihydro-4- ( 3-methy Ipheny 1) -1 ( 2H) -pyr idiny 1 ] -6- (methy 1- 
sulfonyDpyridazine; mp. 179. 8°C (compound 211); and 
30 3-[3 r 6-dihydro-4-(3-methylphenyl)-l(2H)-pyridinyl]-6-(methyl- 

sulfinyDpyridazine; Bp. 131. 0°C (compound 212). 
Exa mple 33 

A mixture of 3-3 parts of 3. 6-dichloropyrIdazine, 3.3 parts of 
l-(2-pyridInyl)piperazine. 1.5 parts of sodiim hydrogencarbonate and 
35 120 parts of ethanol was stirred and refluxed over weekend. The 
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reaction mixture was evaporated. Hater was added to the residue and the 
product was extracted with dichloromethane. The extract was dried, 
filtered and evaporated. The residue was purified by column chromato- 
graphy over silica gel using a mixture of trichloromethane and methanol 
5 (99:1 by volume) as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was crystallized from a mixture of 

2- propanol and tetrahydrofuran, yielding 2.5 parts (45.3%) of 

3- chloro-6-[4-(2-pyridinyl)-l-pipera2inyl]pyridazine; rap. 194. 7°c 
(compound 213). 

10 Example 34 

A mixture of 3.2 parts of 3-chlorcr-6-(methylthio)pyridazine. 3.14 
parts of l,2,3,6-tetrahydro-4-(3-methylphenyl)pyridine hydrochloride , 
5.3 parts of sodium carbonate and 80 parts of 1-butanol was stirred for 
48 hours at reflux temperature. The reaction mixture was evaporated. 

15 Hater was added. The product was extracted with trichloromethane. The 
extract was dried, filtered and evaporated. The residue was purified by 
column chromatography over silica gel using a mixture of trichloro- 
methane and methanol (98:2 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was 

20 crystallized from 2-propanol. The product was filtered off and dried, 
yielding 0.8 parts (18%) of 3-[3,6-dihydro-4-(3-methylphenyl)- 
l(2H)-pyridinyl]-6-(methylthio)pyridazine; rap. 129. 8°C (compound 214). 
Example 35 

To a stirred solution of 300 parts of hexahydro-lH-1 , 4-diazepine in 
25 900 parts of methylbenzene were added 75 parts of 3 , 6-dichloro- 
pyridazine. The whole was stirred and refluxed for 4 hours. The 
reaction mixture was evaporated. Hater was added to the residue. The 
product was extracted with trichloromethane. The extract was dried, 
filtered and evaporated. The residue was converted into the 
30 hydrochloride salt in 2-propanol and ethanol. The salt was filtered off 
and dried, yielding 28 parts (22%) of l-(6-chloro-3-pyridazinyl)~ 
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h exahydro-lH-1.4-di a zepine aonohydrochloride (compound 215). 
in a similar manner there was also prepared: 

l^e-chloro-S-^thYl^-pyridazinyDhexahydro-lK-l . 4-diazepine as a 

residue (cooopound 216). 

5 E xample 36 A _ 

R »i*ture of 3.9 parts of 3.6-dichloro-4.5-di»ethylpyridazine. 4.2 

parts of l-(2,3-di B ethyl P henyl)piperazine and 2.94 parts of potassium 
carbonate was stirred and heated for 4 hours in an oil bath at 190'c. 
after cooling, the «isture was taken up in water and trichloroae thane. 
10 The organic layer was separated, dried, filtered and evaporated . The 
residue was crystallized from 2-propanol. The product was filtered off 
and dried, yielding 2 parts (30%) of 3^hloroH>-[4-<2.3-di**thyl- 
phenyl)-l-piperazinyl]-4.5-di»ethylpyrldazine; *p. 194.5'C 

( compound 217 ) . 
15 in a similar Banner there were also prepared: 

3-chloro-4.5-diH«thyl-6-[4-(3- ffle thylphenyl)-l-piperazinyl]pyri- 

dazine; inp. 172.9"C (compound 218): and 

^O-BethylphenyD-l-Ce-^thyl-S-pyridazinyD^-piperidinol; 

np. 131. 5°C (caaspound 219). 
20 g™«ple 38 

A mixture of 3.5 parts of M-(6-chloro-3-pyridazinyl)acetanide. 3.6 
parts of l-(3-^thylphenyl)piperazine and 2.8 parts of potassium 
carbonate was stirred for 7 hours in an oil bath at 160»C. After 
cooling, trichloromethane and water were added. The layers were 
25 separated. The organic layer was dried, filtered and evaporated. The 
residue was purified by column chromatography over silica gel using a 
fixture of trichloreaethane and methanol (97:3 by volume) as eluent. 
The second fraction was collected and the eluent was evaporated. The 
residue was converted into the hydrochloride salt in 2-propanol and 
30 2-propanone. The salt was filtered off and dried, yielding 0.5 parts 
(6.6%) of 6-[4-(3-methylphenyl)-l-piper a zinyl]-3-pyridazinamine 
dihydrochloride: mp. 178. 5°C {compound 220). 
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Example 38 

A mixture of 4 parts of 6-chloro-3-(4-ethylphenoxy )pyridazine and 6 
parts of l-(3-methylphenyl)piperazine was stirred and heated for 3 
hours in an oil bath at 110 o C. The whole was allowed to stand over- 

5 night. Concentrate ammonium hydroxide and trichloromethane were added. 
The precipitate was filtered off and the filtrate was purified by 
column chromatography over silica gel using a mixture of trichloro- 
methane and methanol (95:5 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was 

10 crystallized from 2, 2'-oxybispropane. The product was filtered off and 
dried, yielding 1.7 parts (27%) of 3-(4-ethylphenoxy)-6-[4-(3-methyl- 
phenyl)-l~piperazinyl]pyridazine; mp. 106. 6°C (compound 221). 

Following the same procedure and using equivalent amounts of the 
appropriate starting materials, there were also prepared: 

15 3-methyl-6-[4-(3-methylphenyl)-l-piperazinyl]pyridazine; mp. 152. 9°C 

(compound 222); and 

3-[4-(3-methylphenyl)-l-piperazinyl]-6-(methylthio)pyridazine; 

mp. 145. 0°C (compound 223). 
Example 39 

20 A mixture of 22 parts of ethyl 4-(6-chloro-5-raethyl-3- 

pyridazinyl)-l-piperazinecarboxylate, 28 parts of potassium hydroxide 
and 160 parts of 1-butanol was stirred overnight at reflux temperature. 
The reaction mixture was evaporated. Water was added. The product was 
extracted with trichloromethane. The extract was dried, filtered and 

25 evaporated. 2, 2'-Oxybispropane was added. The product was filtered off 
and dried, yielding 17 parts (100%) of 3-chloro-4-methyl-6- 
(l-piperazinyl)pyridazine (compound 224). 
Example 40 

A mixture of 6 parts of ethyl [l-(6-chloro-3-pyridazinyl)-4- 
30 piperidinyl]carbamate and 60 parts of concentrate hydrochloric acid was 
stirred and refluxed for 24 hours. The reaction mixture was evaporated. 
Hater was added and the whole was treated with concentrate ammonium 
hydroxide. The product was extracted with trichloromethane. The extract 
was dried, filtered and evaporated, yielding 3.8 parts (82%) of 
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l-(6-chloro-3-pyridazinyl)-4-piperidinamlne: mp. 260°C. (dec.) 
( compound 225 ) . 
Example 41 

A mixture of 3.6 parts of 3-chloro-6-(l-pipera2lnyl)pyridazine 
5 monohydrochloride. 5.3 parts of sodium carbonate and 90 parts of 

M.H-dicnethylacetasaide was stirred for a while at 60°C. Then there were 
added 3 parts of ( 3-broatopropyl ) benzene and the whole was stirred 
overnight at 60°C. The reaction mixture was poured into water. The 
product was filtered off and converted into the hydrochloride salt in 
10 2-propanol. The salt was filtered off and dried, yielding 3.2 parts 
(60%) of 3-chloro-6-[4-(3-phenylpropyl)-l-piperazinyl]pyridazine 
monohydrochloride; ap. 207. 3 "C (compound 226) 

In a sinilar Banner there were also prepared: 

3-chloro-4-aethy 1-6- [ 4-( 3-pheny lpropy 1 ) -1-p iper az iny 1 ] pyr idazine 

15 monohydrochloride 1-butanol ( 1 : 1 ) .Eonohydrate:mp. 187. 2°C (compound 227); 
3-Eiethoffy-6-[4-(3-phenylpropyl)-l-piperazinyl]pyridazine; mp. 78.4°C 

(compound 228); 

a-[4-(3-phenylpropyl)-l-piperazinyl]pyridazine dihydrochloride. 

TBonohydrate ; mp. 209. 0°C (compound 229); and 
20 i-acetyl-4-(6-chloro-3-pyridazinyl)piperazine; mp. 153. 6°C 

(cospound 230). 
Example 42 

A Bixture of 3 parts of 3-chloro-6-(l-piperazinyl)pyridazine. 2 
parts of benzeneacetylaldehyde. 1 part of a solution of thiophene in 
25 methanol 4% and 200 parts of methanol was hydrogenated at normal 

pressure and at rooa temperature with 2 parts of platinum-on-charcoal 
catalyst 5%. After the calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated. The residue 
was crystallized frca 2-propanol. The product was filtered off and 
30 dried, yielding 1.5 parts (33%) of 3-chloro-6-[4-(2-phenylethyl)- 
l-piperazinyl]pyridazine; mp. 140. 0°C (compound 231). 

in a similar manner there were also prepared: 
3-(4-butyl-l-piperazinyl)-6-chloropyridazine (E)-2-butenedioate(l:l) ; 

mp . 188. 2°C (ccEapoimd 232); 

35 
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3-chloro-6-(4-cyclohexyl-l-piperazinyl)pyr idazine; mp. 187. 2°C 

(compound 233); and 

l-(6-chloro-3-pyridazinyl )-N- (pheny Imethyl )-4-piper idinaraine : 

mp. 93.8°C (compound 234). 
5 Example 43 

A mixture of 4 parts of l-(6-chloro-3-pyridazinyl)-4- 
(3-methoxyphenyl)-4-piperidinol, 80 parts of ethanol and 50 parts of a 
hydrochloric acid solution 6N was stirred for 6 hours at reflux 
temperature. The reaction mixture was evaporated. Hater was added and 
10 the whole was treated with concentrate ammonium hydroxide. The product 
was extracted with trichlororae thane. The extract was dried, filtered 
and evaporated. The residue was crystallized from 2-propanol. The 
product was filtered off and dried, yielding 2.5 parts (64%) of 
3-chloro-6- [ 3 , 6-dihydro-4- ( 3-me thoxypheny 1 ) -1 ( 2H) -pyr idiny 1 ] pyr idazine ; 
15 rap. 126. 4°C (compound 235). 

Following the same procedure and using equivalent amounts of the 
appropriate starting materials, there were also prepared: 

3-chloro-6- [4- (3-chlorophenyl )-3 . 6-dihydro-l ( 2H)-pyridiny 1 ]- 

pyridazine; mp. 133. 9°C (compound 236); 
20 3-chloro-6-(3.4-dihydro-5-phenyl-l(2H)-pyridinyl)pyridazine; 

mp. 146. 0°C (compound 237); 

3-chloro-6-[3 f 4-dihydro-5-(3-raethylphenyl)-l(^i)-pyridinyl]pyridazine; 

mp. 160. 0°C (compound 238); 

3-chloro-6-[4-(3-fluorophenyl)-3, 6-dihydro-l (2H)-pyr idiny l]pyr idazine; 

25 rap. 124. 7°C (compound 239); 

3-chloro-6-[4-(2,3-dimethylphenyl)-3,6-dihydro-l(2H)-pyridinyl]- 

pyridazine; mp. 144. 2°C (compound 240); 

3-chloro-6-[4-(3-chlorophenyl)-3 r 6-dihydro-5-methyl-l(2H)-pyridinyl]- 

pyridazine; mp. 88.5°C (compound 241); 
30 3-chloro-6-[3,4-dihydro-5-[3-(trifluoromethyl)phenyl]-l(2H)-pyridinyl] 

pyridazine; mp. 163. 2°C (compound 242); 

3-chloro-6-[3 f 6-dihydro-5-[3-(trifluoromethyl)phenyl]-l(2H)-pyridinyl] 

pyridazine; rap. 112. 5°C (compound 243); 

3-chloro-6-[5-(3-fluorophenyl)-3,6-dihydro-l(2H)-pyridinyl]pyridazine; 

35 mp. 134. 9°C (compound 244); 



©1 56433 

-56- 

3-chlor o-6- [ 3 , 4-d ihydro-5- ( 3-me thoxypheny 1 ) - 1 ( 2H ) -py r id Iny 1 ] - 
pyridazlne; mp. 129. 1°C (compound 245); 

3-chloro-6-[5-(2 ,3-dimethylphenyl)-3 , 4-dihydro-l (2H)-pyridinyl]~ 
pyridazine; mp. 148. 8°C (compound 246); 
5 3-chloro^-[3,6-dihydro-4-(2-naphthalenyl)-l(2H)-pyridlnyl]pyrida2ine 
monohydrochloride hemihydrate; mp. 187. 2°C (compound 247); 

3-chloro~6- [ 3- ( 3-tae thy lpheny 1 )-2H-pyrrol-l ( 5H) -y 1 }pyr idazine ; mp - 
198. 1*C (compound 248); 

3-chloro-6-[2r 3-d ihydro-4-(3-aethylphenyl)-lH-pyrrol-l-yl]pyr idazine; 
10 mp. 195. 3*C (cosipound 249); 

3-chloro-6-[ 3 , 6-dihydro-4-(2-phenylethyl )-l ( 2H)-pyr idiny 1 jpyridazine ; 
Bp. 104. 2*C (compound 250); 

3-chloro-6-[5-[4-chloro-3-(trif luoromethyl)phenyl]-3p 4-dihydro-l (2H)- 
pyridinyl]pyridazinc; mp. 140. 9°C (compound 251); 
15 3-chloro~6- [ 3- ( 3-f luoropheny 1 ) -2 , 3-dihydro- IH-pyrrol-l-yl ]pyr idazine ; 
mp. 213. 0°C (compound 252); 

3-chloro-6-[ 3- ( 3-f luoropheny 1 ) -2 , 5-dihydro-lH-pyr rol-l-yl ] pyridazine ; 
rap. 228. 8°C (compound 253); 

3- [ 3 , 6-dihydro-4- ( 3-me thy lpheny 1 ) -1 ( 2H) -pyr idiny 1 ] -6-me thy Ipyridaz ine ; 
20 mp. 123. 4°C (compound 254); 

3- [ 3 , 6-dihydro~4- ( 3-nse thy lpheny 1 ) -1 ( 2H)-pyr idiny 1 ] -6-me thoxypyr i- 
dazine; ap. 116. 4°C (compound 255); and 

3-butoxy-6- [ 3 , 6-dihydro-4- ( 3-me thylpheny 1 ) -1 ( 2H) -pyridiny 1 ]py ridaz ine ; 
mp. 97.8°C (cosspound 256). 
25 Example 44 

To a stirred mixture of 80 parts of 1-butanol, 0.4 parts of sodium 
hydroxide and 0.94 parts of phenol were added 2.2 parts of 3-chloro-6- 
[4-(3-methylphenyl)-l-piperazinyl]pyridazine at 60°c. The whole was 
stirred and refluxed over weekend. The reaction mixture was evaporated. 
30 The residue was crystallized from 2, T -oxybispropane. The product was 
filtered off and dried, yielding 2 parts (64%) of 3-butoxy-6-[4- 
(3-methylphenyl)-l-piperazinyl]pyridazine; mp. 105. 2°C (compound 257). 
Example 45 

To a stirred sodlusi aethoxide solution, previously prepared starting 
35 from 1.6 parts of sodium in 24 parts of methanol, were added 4 parts of 
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3-chloro~6-[4-(3-raethylphenyl)-l-piperazinyl]pyridazine. The whole was 
stirred and refluxed for 40 hours. After cooling, 25 parts of water 
were added. The product was filtered off, washed with water and 
dissolved in trichloromethane. The organic layer was dried , filtered 
5 and evaporated. The residue was crystallized from a mixture of 

2- propanol and 2, 2*-oxybispropane. The product was filtered off and 
dried, yielding 2 parts (50%) of 3-raethoxy-6-[4-(3-roethylphenyl )- 
l-piperazinyl]pyridazine; rap. 137. l°c (compound 258). 

Following the same procedure and using equivalent amounts of the 
10 appropriate starting materials, there were also prepared: 

3- [4-(3-f luorophenyl)-3,4-dihydro-l(2H)-pyridinyl]-6-methoxypyridaztne; 
mp. 85.2°C (compound 259); 

3- [ 3 , 6-dihydro-4- ( 2 , 3-dirae thy lpheny 1 ) - 1 ( 2H ) -pyr id iny 1 ] -6-roe thoxy- 
pyridazine; rap. 110. 8°C (compound 260); 
15 l-(6-me t hoxy-3 -pyr id az iny 1 ) - 4 - ( 3 -me thy lpheny 1 ) - 4 -p ipe r id ino 1 ; 
rap. 125. 6°C (compound 261); 

3-[3,4-dihydro-4-(3-methylphenyl)-l(2H)-pyridinyl]-6-ethoxypyridazine; 
rap. 84.3°C (compound 262); and 

l-(6-butoxy-3~pyridazinyl)-4-(3-methylphenyl)-4-piperidinol; 
20 rap. 106. 7 °C (compound 263), 
Example 46 

A mixture of 1.9 parts of phenol, 2.9 parts of 3-chloro-6-[4-(3- 
methylphenyl)-l-piperazinyl]pyridazine and 2.76 parts of potassium 
carbonate was stirred and heated for 7 hours in an oil bath at 150°c. 

25 After cooling, water was added. The product was extracted with 

trichloromethane. The extract was dried, filtered and evaporated. The 
residue was crystallized from a mixture of 2-propanol and 2,2'-oxybis- 
propane. The product was filtered off and dried, yielding 2 parts (60%) 
of 3-[4-(3-raethylphenyl)-l-piperazinyl]-6-phenoxypyridazine; 

30 mp. 123. 4°C (compound 264). 

In a similar manner there were also prepared: 

3-(4-chlorophenoxy)-6-[4-(3-methylphenyl)-l-piperazinyl]pyridazine ; 
rap. 130. l°c (compound 265); and 

3-[4-(3-methylphenyl)-l-piperazinyl]-6-(phenylthio)pyridazine; 
35 rap. 135. 3°C (compound 266). 



01 56433 

-58- 

Ex ample 47 

To a stirred solution of 0,7 parts of sodium in 20 parts of 
benzeneraethanol were added 5.8 parts of 3-chloro-6-[4-(3-raethyl- 
phenyl)-l-piperazinyljpy rl< * azine * whole was stirred and heated in 
5 an oil bath at 180°C, After standing overnight , water was added and the 
product was extracted with trichlorcsaethane. The extract was dried, 
filtered and evaporated- 2,2*-oxybispropane was added to the residue* 
The product was filtered off and crystallized from a mixture of 

2- propanol and methanol . The product was filtered off and dried r 

10 yielding 3.4 parts (47%) of 3-[4-(3-methylphenyl)-l-piperazinyl]-6- 
(phenylmethoxy)pyridazine; rap. 159. 4°C (compound 267). 
In a similar manner there was also prepared: 

4- ( 3-rcthy Iphenyl ) -1- [ 6- ( pheny Ime thoxy ) -3-pyridaz inyl ] -4-piper idinol ; 
rap. 124. 8*C (compound 268). 
15 Example 48 

A mixture of 6.1 parts of 4-(3-methylphenyl)-l-[6-(phenylmethoxy)- 

3- pyridazinyl]-4-piperidinol and 250 parts of 2-methoxyethanol was 
hydrogenated at normal pressure and at room temperature with 2 parts of 
palladium-on-charcoal catalyst 10%. After the calculated amount of 

20 hydrogen was taken up, the catalyst was filtered off and the filtrate 
was evaporated. The residue was boiled in 2-propanol, The product was 
filtered off and dried, yielding 4.5 parts (97%) of 6-[4-hydroxy-4- 
(3-methylphenyl)-l-piperidlnyl]~3-pyridazinol; rap. 264. 6°C 
(compound 269). 

25 A mixture of 2.9 parts of 6-[4-hydroxy-4-(3-methylphenyl)-l- 

piperidinyl]-3-pyridazinol. 30 parts of a hydrochloric acid solution 6M 
and 24 parts of ethanol was stirred for 2 hours at reflux temperature. 
The reaction mixture was evaporated. Crushed ice was added and the 
whole was treated with concentrate ammonium hydroxide. The product was 

30 extracted with trichlorome thane. The extract was dried, filtered and 
evaporated. The residue was purified by column chromatography over 
silica gel using a mixture of trichloromethane and methanol (98:2 by 
volume) as eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was crystallized from a mixture of 2-propanol 

35 and 2,2* -oxyb ispropane . The product was filtered off and dried. 
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yieldtng 2 parts (75%) of 6-[3,6-dihydro-4-(3-methylphenyl)-l(2H)- 
pyridinyl]-3-pyridazinol; mp. 179. 0°C (compound 270). 
Example 49 

A mixture of 6 parts of 3-[4-(3-raethylphenyl)-l-piperazinyl]-6- 
5 (phenylmethoxy)pyridazlne and 60 parts of concentrate hydrochloric acid 
was stirred and refluxed for 3 hours. The whole was allowed to stand 
overnight and treated with concentrate ammonium hydroxide. The product 
was filtered off, washed with water and dissolved in trichloromethane. 
The organic layer was dried, filtered and evaporated. The residue was 
10 crystallized from a mixture of 2-propanol and 2,2 l -oxybispropane« The 
product was filtered off and dried, yielding 4.5 parts (98%) of 
6-[4-(3-methylphenyl)-l-piperazinyl]-3(2H)-pyridazinone; mp. 209. 8*C 
(compound 271). 
Example 50 

15 A mixture of 7.3 parts of 3-chloro-6-[4-(4-methoxyphenyl)-l- 
piperazinyl]pyridazine, 2 parts of calcium oxide and 200 parts of 
methanol was hydrogenated at normal pressure and at room temperature 
with 2 parts of palladium-on-charcoal catalyst 10%. After the 
calculated amount of hydrogen was taken up, the catalyst was filtered 

20 off over Hyflo and the filtrate was evaporated. The residue was 
crystallized from 2-propanol, yielding 4.1 parts (63.2%) of 
3-[4-(4-methoxyphenyl)-l-piperazinyl]pyridazine; mp. 133. 4°C 
(compound 272) . 
Example 51 

25 A mixture of 5.8 parts of 3-chloro-6-[4-(3-methylphenyl)-l- 

piperazinyl]pyridazine and 3 parts of thiourea was stirred for 3 hours 
in an oil bath at 165°C. After cooling, there were added 150 parts of a 
sodium hydroxide solution 0.5N. The whole was stirred and refluxed for 
15 minutes. It was filtered while hot and the filtrate was neutralized 

30 with acetic acid. The product was filtered off, washed with water and 
separated by column chromatography over silica gel using a mixture of 
trichloromethane and methanol (98.5:1.5 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue was 
crystallized from a mixture of ethanol and tetrahydrofuran. The product 

35 was filtered off and dried, yielding 1.3 parts (22.7%) of 
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6 -[4-(3-aethylphenyl)-I«ptperaztnyl3-3-pyridazine thiol; op. 114. 2°C 

(compound 273). 
rezas ple 52 

To a stirred solution of 0.92 parts of sodium in 8 parts of methanol 
5 were added 45 parts of benzene. Methanol was distilled off and then 6.2 
parts of aethyl 6-[4-(3-^ethylphenyl)-l-piper a zinyl]-3-pyrid a zine- 
carboxylate and 3.5 parts of ethyl acetate in 45 parts of benzene were 
added. The whole was stirred and refluxed overnight. The reaction 
mixture was evaporated. 100 Parts of water were added. The mixture was 
10 acidified with 24 parts of concentrate hydrochloric acid, boiled for 2 
hours, cooled and treated with sodium hydrogen carbonate. The product 
was filtered off. washed with water and dissolved in trichloroaethane. 
The solution was dried, filtered and evaporated. The residue was 
purified by coluan chromatography over silica gel using a mixture of 
15 trichloromethane and sethanol (98:2 by volume) as eluent. The pure 

fractions were collected and the eluent was evaporated. The residue was 
crystallized from a aixture of 2-propanol and 2,2'-oxybispropane. The 
product was filtered off and dried, yielding 3 parts (51%) of 
l-[6-[4-(3-methylphenyl)-l-piperazinyl]-3-pyridazinyl]ethanone; 

20 mp. 135. 9°C (compound 274). 

In a similar manner there were also prepared: 

l-[6-[3.6-dihydro-4-(3-aethylphenyl)-l(2H)-pyridinyll-3-pyridazinyl] 
ethanone; ap. 115. 0°C (compound 275). 
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C. Pharmacological examples. 
Example 53 

In order to illustrate the useful anti-viral properties of the 
5 compounds of the present invention a number of such compounds were 
tested in the previously described Rhinovirus Cythopatic Effect 
Test. These compounds together with the results of the test are 
gathered in the following table. 
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Compound No. lowest concentration 

in vg/nil 
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D. Composition Esaaples. 

-Active Ingredient" (A.I.) as used throughout the following 
examples relates to a compound of formula (I), a possible 
10 stereochemical ly Isomeric form or pharmaceutical^ acceptable acid 
addition salt thereof. 
iMram plg 54 : ORAL DROPS 

500 Grass of the A.I. was dissolved in 0.5 liters of 2-hydroxy- 
propanoic add and 1.5 liters of the polyethylene glycol at 60-80*C. 
15 After cooling to 30-46*C there were added 35 liters of polyethylene 
glycol and the mixture was stirred well. Then there was added a 
solution of 1750 grama of sodium saccharin in 2.5 liters of purified 
water a?tfl,«3»lle stirring there were added 2.5 liters of cocoa flavor 
and polyethylene glycol q.s. to a volume of 50 liters, providing an 
20 oral drop solution comprising 10 milligrams of the A.I. per 

milliliter. Th* epSulting solution was filled into suitable containers. 
Example 55 ; OHM . SOLUTICM 

9 Grass of essthyl 4-hydroxybenzoate and 1 gram of propyl 
4-hydxojtybenzoate were dissolved in 4 liters of boiling purified 
25 «ater? In 3 liters of this solution were dissolved first 10 grams of 
2.3-dihydroxybutanedioic acid and thereafter 20 grams of the A.I. The 
latter solution was combined with the remaining part of the former 
solution and 12 liters 1.2.3-propanetriol and 3 liters of sorbitol 70% 
solution were added thereto. 40 Grams of sodium saccharin were 
30 dissolved in 0.5 liters of water and 2 milliliters of raspberry and 2 
milliliters of gooseberry essence were added. The latter soLutlon was 
combined with the former, water was added q.s. to a volume of 20 
liters providing an oral solution comprising 20 milligrams of the 
active ingredient per teaspoonful (5 milliliters). The resulting 
35 solution was filled in suitable containers. 
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Example 56 : CAPSULES 

20 Grams of the A.I., 6 grams sodium lauryl sulfate, 56 grams 
starch, 56 grams lactose, 0.8 grams colloidal silicon dioxide, and 1.2 
grams magnesium stearate were vigorously stirred together. The 
resulting mixture was subsequently filled into 1000 suitable hardened 
gelating capsules, comprising each 20 milligrams of the active 
ingredient. 

Example 57 : FILM-COATED TABLETS 
Preparation of tablet core 

A mixture of 100 grams of the A.I., 570 grams lactose and 200 grams 
starch was mixed well and thereafter humidified with a solution of 5 
grams sodium dodecyl sulfate and 10 grams polyvinylpyrrolidone in 
about 200 milliliters of water. The wet powder mixture was sieved, 
dried and sieved again. Then there was added 100 grams microcrystal- 
line cellulose and 15 grams hydrogenated vegetable oil. The whole was 
mixed well and compressed into tablets, giving 10.000 tablets, each 
containing 10 milligrams of the active ingredient. 

Coating 

To a solution of 10 grams methyl cellulose in 75 milliliters of 
denaturated ethanol there was added a solution of 5 grams of ethyl 
cellulose in 150 milliliters of dtch lor ome thane. Then there were added 
75 milliliters of dichlorome thane and 2.5 milliliters 1 ,2, 3-propane- 
triol. 10 Grams of polyethylene glycol was molten and dissolved in 75 
milliliters of dichlorome thane . The latter solution was added to the 
former and then there were added 2.5 grams of magnesium octadecanoate , 
5 grams of polyvinylpyrrolidone and 30 milliliters of concentrated 
colour suspension (Opaspray K-l-2109) and the whole was homogenated. 

The tablet cores were coated with the thus obtained mixture in a 
coating apparatus. 
Example 58 : INJECTABLE SOLUTION 

1.8 Grams methyl 4-hydroxybenzoate and 0.2 grams propyl 4-hydroxy- 
benzoate were dissolved in about 0.5 liters of boiling water for 
injection. After cooling to about 50°C there were added while stirring 4 
grams lactic acid, 0.05 grams propylene glycol and 4 grams of the A.I. 
The solution was cooled to room temperature and supplemented with 
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water for injection q.s. ad 1 liter volume, giving a solution of 4 
milligrams A.I. per milliliters. The solution was sterilized by 
filtration (U.S. P. XVII p. 811) and filled in sterile containers. 
Example 59 : SUPPOSITORIES 

5 3 Grass A.I. was dissolved in a solution of 3 grams 2,3-dihydroxy- 
butanedioic acid in 25 milliliters polyethylene glycol 400. 12 Grams 
surfactant and triglycerides q.s. ad 300 grams were molten together . 
The latter mixture was mixed well with the former solution. The thus 
obtained saixture was poured onto moulds at a temperature of 37-38°C to 

10 form 100 suppositories each containing 30 milligrams of the active 
ingredient - 
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CLAIMS 



1. A compound of formula 

„1 




(I). 



R R- 



2 a pharmaceutical Ly acceptable acid-addition salt and/or a 

3 possible stereochemical ly isomeric form and/or a possible tauto- 

4 meric form thereof, wherein 

5 R* is a member selected from the group consisting of 

6 hydrogen , halo, lH-imidazol-l-yl , lower alkyloxy, aryloxy t 

7 aryllower alkyloxy, lower alkylthio, arylthio r hydroxy, mercapto, 

8 amino, lower alkylsulf inyl, lower alkylsulfonyl , cyano, lower 

9 alkyloxycarbonyl , lower alkylcarbonyl , and lower alkyl; 

2 3 

10 R and R are, each independently, members selected from 

2 3 

11 the group consisting of hydrogen and lower alkyl, or R and R 

12 combined may form a bivalent radical of formula -CH=CH-CH=CH-; 

13 A is a bivalent radical of formula: 



1 4 -CH=N-CH=CH- (a) , 

R 4 

i 

"C H -N-C H - (b), 
m 2m n zu 

R R 

\ / 

-C H- -C-C H 0 - (c) , or 

m 2m n 2n 

^7 a 
R R 

I I 

-C H 0 - .,-C=C-C H - (d); 
m-1 2 (m-1 ; n 2n 

15 wherein one of the hydrogen atoms within the radical C H_ , 

m 2m 

16 c , H -w N or C H may be replaced by lower alkyl or aryl; 

m-1 2 (m-1) n 2n 

17 ra and n are, each independently, integers of from 1 to 4 inclu- 

18 sive, the sum of m and n being 3, 4 or 5: 
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19 R 4 is a member selected from the group consisting of 

20 hydrogen; lower alkyl; aryl: thiazolyl; pyrimidinyl ; quinolinyl: 

21 lower alkylcarbonyl; lower alkyloxycarbonyl ; aryllower alkyl; 

22 diary 1 lower alkyl; phenyl being substituted with arylcarbonyl ; 

23 pyridinyl, being optionally substituted with cyano or lower alkyl: 

24 cyclohexyl and cyclohexenyl both being optionally substituted with 

25 up to two substituents independently selected from the group 

26 consisting of cyano and aryl; 

27 R 5 is hydrogen; lower alkyl; aryl; hydroxy; lower alkyloxy; 

28 aryloxy; lower alkyloxy being substituted with morpholine, 

29 pyrrolidine or piper idine; amino; (lower alkyloxycarbonyl) amino; 

30 arylaraino; (aryl) (lower alkyDaraino; (aryllower alkyDamino; 

31 (aryllower alkenyDamino; (aryllower alkenyl) ( lower alkyDamino; 

32 arylcarbonyloxy; 

33 R 6 is hydrogen; aryl; lower alkyl; (lower alkylcarbonyl 

34 amino) lower alkyl, aryllower alkyl; arylcarbonyl lower alkyl; 

35 aminocarbonyl; arylcarbonyl; arylaminocarbonyl; (aryllower 

36 alkyDcarbonyl. lower alkyloxycarbonyl; indolyl; pyridinyl; 

37 R 7 and R 8 are, each independently, members selected from 

38 the group consisting of hydrogen, lower alkyl. aryl, aryllower 

39 alkyl and pyridinyl; 

40 wherein aryl is phenyl, being optionally substituted with up to 

41 3 substituents, each independently selected from the group 

42 consisting of halo, lower alkyl, trif luororaethyl , nitro, amino, 

43 lower alkyloxy, hydroxy and lower alkyloxycarbonyl; thienyl; and 
4 4 naphtha 1 eny 1 , 

45 for use as a medicine . 

1 2, A compound according to claim 1 for use as an anti-viral 

2 medicine. 

1 3. A compound according to claim 2 for use as an anti-viral 

2 medicine against Rhinovirus infections. 

1 4. A compound according to any one of claims 1 to 3, wherein 

12 3 

2 R 4 is other than 3 ,3-diphenylpropyl when R , R and R are 
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3 hydrogen radicals and A Is a radical of formula (b); 

✓ — N 1 2 

4 -N A is other than piperidinyl, when R is hydrogen and R 

Ny — ^ 3 

5 and R combined form a bivalent CH-CH-CH^CH radical; 

6 -N A is other than piperidinyl and hexahydro-lH-azepinyl, when 

1^^ 2 3 - 

7 R is halo, R is lower alkyl and R is hydrogen; 

4 

8 R is other then (diraethoxyphenyl) methyl , (dimethoxyphenyl )- 

9 ethyl, a-methyl-phenethyl or (2-methylphenyl)methyl , when R 1 

10 is chloro and A is a radical of formula (b). 



1 5. A compound according to any one of claims 1 to 3, wherein 

2 A is a bivalent radical of formula (a), (c), (d) or 

R 4 " C 

-Sn H 2m-"- C n H 2n- (b " 1) ' 

3 wherein m and n have the previously described meaning and one 

4 of the hydrogen atoms within the radical C H^ f C n H^, , v or 

ra 2ra m-1 2 ( m- 1 ) 

5 c Ho n may be replaced by lower alkyl or aryl ; and 

6 R is a member selected from the group consisting of aryl; 

7 thlazolyl; pyrimidinyl; quinolinyl; lower alkylcarbonyl , lower 

8 alkyloxycarbonyl; aryllower alkyl; diaryllower alkyl; phenyl being 

9 substituted with arylcarbonyl; pyridinyl, being optionally substituted 

10 with cyano or lower alkyl; cyclohexyl and cyclohexenyl both being 

11 optionally substituted with up to two substltuents independently 

12 selected from the group consisting of cyano and aryl; provided that 

13 i) when A is a radical of formula (c) and R 6 is hydrogen, 

14 then R 5 is other than hydrogen, hydroxy or lower alkyl; 

12 3 

15 ii) when R f R and R are hydrogen radicals and A is a 

4-c 

16 radical of formula (b-1), then R is other than 3,3-di- 

17 phenylpropyl ; 

2 3 

18 Hi) when R and R are hydrogen radicals and A is a 

19 radical of formula (a), then R 1 is other than halo; 

1 2 3 

20 iv) when R is chloro, R and R are hydrogen radicals and 

4-c 

21 a Is a radical of formula (b-1), then R is other than 

22 2-methoxyphenyl. 

23 v) when R 1 is chloro, and A is a bivalent radical of 
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24 formula (b-1) then R 4 ~ C is other then (diraethoxyphenyl)- 

25 methyl, (dlmethoxyphenyl)ethyl. a-methyl-phenethyl or 

26 (2-methylphenyDmethyl. 



1 
2 



1 6. A compound according to claim 5. wherein A is a bivalent 

2 radical of formula (b) , wherein K 4 is aryl, pyridinyl, 

3 pyrUnidinyl , lower alkyloxycarbonyl . aryllower alkyl. diaryllower 

4 alkyl, quinolinyl. or wherein A is a bivalent radical of formula 

5 (c). wherein R 5 is hydrogen, aryl. arylamino, (aryl) (lower 

6 alkyl) amino, hydroxy, indolyl and R 6 is hydrogen, aryl. 

7 arylcarbonyl. (arylcarbonyl) lower alkyl. or wherein A is a 

8 bivalent radical of formula (d). 

2 3 

1 7. A compound according to claim 6. wherein R and R are 

2 both hydrogen radicals. 

1 8. A compound according to claim 7 wherein in the bivalent 

2 radical A having the formula (b) m is the integer 2 or 3 and n is 

3 2, in the radical A having the formula (c) m is the integer 1 or 2 

4 and n is the integer 2. and in the radical A of formula (d) . m is 

5 the integer 1 or 2 and n is the integer 2. 

1 9. A compound according to claim 8. wherein R 1 is halo. 

2 lower alkyloxy, aryloxy. lower alkylthlo. arylthio and cyano. 

I 10. A compound according to claim 9. wherein R 1 is halo. 

1 11. A compound according to any one of claims 1 to 3 which is 

2 3-bromo-6-[4-(3-methylphenyl)-l-pipera2inyl]pyridazine. 



12. A compound according to any one of claims 1 to 3 which is 
3-chloro-6-[3 , 6-dihydro-4-(3-methylphenyl )-l (2H)-pyridinyl]- 



3 pyridazine. 



1 



13. A compound of formula 
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2 a pharmaceutical ly acceptable acid-addition salt and/or a 

3 possible stereochemical^ isomeric form and/or a possible tauto- 

4 meric form thereof, wherein 

5 is a member selected from the group consisting of 

6 hydrogen, halo, lH-imidazol-l-yl. lower alkyloxy, aryloxy, 

I aryllower alkyloxy, lower alkylthio, arylthio, hydroxy, mercapto* 

8 amino, lower alkylsulf inyl , lower alkylsulfonyl , cyano, lower 

9 alkyloxycarbonyl , lower alkylcarbonyl, and lower alkyl; 

2 3 

10 R and R are, each independently, members selected from 

2 3 

II the group consisting of hydrogen and lower alkyl, or R and R 

12 combined may form a bivalent radical of formula -CH=CH-CH=CH-; 

2 

13 A is a bivalent radical of formula: 



1 4 -CH=N-CH=CH- ( a ) , 

R 4 ~ C 

I 

-C H -N-C H - (b-1) , 

m 2m n 2n 

R R 

\ / 

- C m H 2m- C - C n H 2n- <c) ' or 

"«v 

I ( 

-c .H_, _ . -c=c-c H- - ( d ) ; 

m-1 2(m-l) n 2n 

15 wherein one of the hydrogen atoms within the radical C H_ , 

m 2m 

16 C ,H^, 1V or C H„ may be replaced by lower alkyl or aryl; 

m-1 2(m— l) n 2n 

17 ra and n are, each independently, integers of from 1 to 4 inclu- 

18 sive, the sura of ra and n being 3, 4 or 5; 

4-c 

19 R is a member selected from the group consisting of aryl; 

20 thiazolyl; pyrimidinyl; quinolinyl; lower alkylcarbonyl, lower 

21 alkyloxycarbonyl; aryllower alkyl; diaryllower alkyl; phenyl being 

22 substituted with arylcarbonyl ; pyridinyl, being optionally substituted 
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23 with cyan© or lo**er alkyl; cyclohexyl and cyclohexenyl both being 

24 optionally substituted with up to two substituents independently 

25 selected from the group consisting of cyano and aryl; 

26 R 5 is hydrogen; lower alkyl; aryl; hydroxy; lower alkyloxy; 

27 aryloxy; lower alkyloxy being substituted with morpholine. 

28 pyrrolidine or piperidine; amino; (lower alkyloxycarbonyl) amino; 

29 arylamino; (aryl) (lower alkyDamino; (aryllower alkyDamino; 

30 (aryllower alkenyDamino; (aryllower alkenyl) ( lower alkyDamino; 

31 arylcarbonyloxy; 

32 R 6 is hydrogen; aryl; lower alkyl; (lower alkylcarbonyl 

33 amino) lower alkyl , aryllower alkyl; arylcarbonyllower alkyl; 

34 aminocarbonyl; arylcarbonyl; arylaminocarbonyl ; (aryllower 

35 alkyl )carbonyl, lower alkyloxycarbonyl; indolyl; pyridinyl; 

36 R 7 and R 8 are, each independently , members selected from 

37 the group consisting of hydrogen, lower alkyl , aryl, aryllower 

38 alkyl and pyridinyl; 

39 wherein aryl is phenyl, being optionally substituted with up to 

40 3 substituents, each independently selected from the group 

41 consisting of halo r lower alkyl, trif luoromethyl , nitro, amino, 

42 lower alkyloxy. hydroxy and lower alkyloxycarbonyl; thienyl; and 

43 naphthalenyl, provided that 

44 i) when A 2 is a radical of formula (c) and R is hydrogen, 

45 then R 5 is other than hydrogen, hydroxy or lower alkyl; 

12 3 2 

46 ii) when R , R and R are hydrogen radicals and A is a 

4— c 

47 radical of formula (b-1), then R is other than 3,3-di- 

48 pheny Ipropy 1 ; 

2 3 ^ 

49 iii) when R and R are hydrogen radicals and A is a 

50 radical of fonnula (a), then R 1 is other than halo; 

l 2 3 

51 iv) when R is chloro, R and R are hydrogen radicals and 

52 A 2 is a radical of fonaula (b-1), then R C is other 

53 than 2^saethoxyphenyl- 

1 2 

54 v) when R is chloro, and A is a bivalent radical of 

55 formula (b-1) then R 4 ~° is other then (diraethoxyphenyl)- 

56 methyl, (disaethoxyphenyDethyl, a-methyl-phenethyl or 

57 ( 2-rcthy Ipheny 1 )methyl . 
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o 
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1 14. A compound according to claim 13, wherein A 2 is a 

2 bivalent radical of formula (b-1), wherein R 4 ~ c is aryl, pyri- 

3 dinyl, pyriraidinyl , lower alicyloxycarbonyl , aryl lower alkyl, di- 

4 arylloweralkyl, quinolinyl, or wherein A 2 is a bivalent radical 

5 of formula (c). wherein R 5 is hydrogen, aryl, arylamino, (aryl)- 

6 (lower alkyDamino, hydroxy, indolyl and R 6 is hydrogen, aryl, 

7 arylcarbonyl. (arylcarbonyl) lower alkyl, or wherein A 2 is a 

8 bivalent radical of formula (d). 

1 15. A compound according to claim 14 wherein R 2 and R 3 

2 are both hydrogen radicals. 

1 16. A compound according to claim 15 wherein in the 

2 

2 bivalent radical A having the formula (b-1) m is the integer 

3 2 or 3 and n is 2. in the radical A having the formula (c) m is 

4 the integer 1 or 2 and n is the integer 2, and in the radical A 2 

5 of formula (d), m is the integer 1 or 2 and n is the integer 2. 

1 17. A compound according to claim 16 wherein R 1 is halo, 

2 lower alkyloxy, aryloxy, lower alkylthio. arylthlo and cyano. 

1 18. A compound according to claim 17 , wherein R 1 is halo. 

1 19. A compound selected from the group consisting of 

2 3-bromo-6-[4-(3-methylphenyl)-l-pipera2inyl]pyridazine and the 

3 pharmaceutical ly acceptable acid addition salts thereof. 

1 20. A compound selected from the group consisting of 

2 3-chloro-6-[3,6-dihydro-4-(3-methylphenyl)-l(2H)-pyridinyl]pyri- 

3 dazine and the pharmaceutical ly acceptable acid addition salts 

4 thereof. 

1 21. A pharmaceutical composition comprising a suitable 

2 pharmaceutical carrier and as an active ingredient a 

3 therapeutically effective amount of a compound as defined in 

4 any one of claims 1 to 20. 
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1 22. An anti-viral pharmaceutical composition, comprising a 

2 suitable pharmaceutical carrier and as an active Ingredient an 

3 anti-viral ly effective amount of a compound as defined in any one 

4 of claims 1 to 20. 

1 23 * A method of preparing a pharmaceutical composition, 

2 characterized in that a therapeutically effective amount of a 

3 compound as defined in any of claims 1 to 20 is intimately 

4 mixed with suitable pharmaceutical carriers. 

1 24. A process for preparing a compound as defined in claim 

2 13, characterized by 

3 a) alkylating an amine of formula 

HW^^A 2 (II) 



with a pyridazine of formula 



M — M 

R 1 (/ \>-H (III). 




H- R 3 

5 wherein U represents a reactive leaving group, if desired, in a 

6 react ion- Inert solvent, optionally In the presence of a base; 

7 b) alkylating a pyrldazinamlne of formula 



N W / C_H r 

NK (I-a) 



R V 

8 with a reagent of formula 

U-E 4_a (IV). 

9 wherein R is as R , provided that it is not hydrogen, and 

10 H represents a reactive leaving group, if desired, in a 

11 reaction- inert solvent, optionally in the presence of a base. 



o o 
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12 thus preparing a compound of formula 



. N N .c H^v 
R — 4/ V/ m ^Vr 4 "* (i-b); 




'"3 5S433 



7 \ o n 2n 
R R J 

13 c) reductively N-alkylating a pyridazinamine of foraula (I-a) with 

14 a carbonyl compound of formula 

15 (R 4 ~^ ^) s =C=0 



16 said (R )=C=o being a compound of formula R -H f 

17 wherein a -CH radical is oxidated to a carbonyl radical, and 

4-b 

18 wherein R is aryl lower alkyl, diaryllower alkyl. 

19 cyclohexyl or cyclohexenyl . in a react ion- inert solvent, thus 

20 preparing a compound of formula 



R l -f >-N /CmH2m VR 4 - a (i-b); 

>=< H / 

\ , n 2n 

R R J 

21 and, if desired, converting the compounds of formula (I") into 

22 a therapeutically active non-toxic acid-addition salt form by 

23 treatment with an appropriate acid, or, conversely, converting 

24 the acid-addition salt into the free base form with alkali; 

25 and/or preparing stereochemical ly isomeric forms thereof. 
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